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HERE’S HOW EinlaleYeyX¥ MAKES TEACHING 


SO MUCH EASIER and MORE EFFICIENT FOR YOU 





$-5100 TOTAL EXPERIENCE SCIENCE 
TABLE. Designed especially for phys- 


ics. Shelstone top 49” square, annex 
18” wide and 4-ft. long. 


In a Sheldon Total Experience Science Room such as 
illustrated above you have complete facilities for 24 stu- 
dents. In a floor space only 22’ x 56’ you can supervise a 
broad, flexible program covering virtually the entire sec- 
ondary school science curriculum — and yet you are never 
more than a few steps away from any point where your 
guidance and help may be needed. Actually, this layout 
saves you 50% to 75% of the steps you would take in a 
conventional science room. 


Sheldon Total Experience Science Tables, wall cases, and 
other furniture units — incorporated in a Sheldon room 
plan — eliminate confusion, traffic problems, and needless 
steps. At the same time your students are provided with 
more learning experiences and opportunities for individ- 
ual progress. There are Sheldon units and a Sheldon room 
plan to meet your specific needs, and they are “educa- 
tionally correct” in every detail. 


The new Sheldon Total Experience Science Furniture 
catalog is available upon request to teachers and 


administrators planning new science departments. 


Wy Educationally Correct 
_ Science Furniture 


E. H. SHELDON EQUIPME 
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Electronic amplifier. First high-vacuum electronic amplifier. 
Made possible long distance telephony and then opened the 
way to radio broadcasting. 


Wave filter. Precisely separates bands of frequencies. Pro- 
vided major key to economical sharing of the same wires by 
many voices or radio programs. Indispensable control tool in 
radio, television and radar. 


Negative feedback amplifier. Provides distortionless and 
stable amplification. Made possible the enormous, precisely 
controlled amplification needed in long distance telephone 
calls. The principle is now basic in high-quality amplifiers for 


Pa cemakers in the radio, TV and high-fidelity reproduction. 


Quartz crystal. Standard super-accurate quartz crystal oscil- 
lator developed for frequency controls in radio telephony. 
Has also become the standard control for clocks in world’s 
astronomical laboratories. 

















technology of our 





Coaxial cable system. Hollow tube with a central conductor 
was developed to transmit hundreds of voices simultaneously. 
Now also provides long distance carrier for TV in partnership 
with microwave beams. 


electronic age 





Certain discoveries, inventions and amounts of power to amplify signals. Makes possible electronic 


telephone switching and much smaller hearing aids, radios, 
TV sets and electronic computers. 


ra Transistor. Tiny solid-state device uses extremely small 


developments of Bell Telephone Lab- 
oratories have been truly epochal in 
their effect upon the technology of 
Dial system “brain and memory.” Takes over your call 
and sees that you are connected in the best and quickest way. 
Newest example: Direct Distance Dialing from home tele- 
phones to any part of the nation. 


our time. Each has come out of a sin- 


gle quest—a search for ways to make 





telephony ever better. But many have 
opened the way to exciting advances 


in TV, movies, radio, horology, astron- Waveguide. Hollow conductor transmits high-frequency waves. 
omy. Here are ten of Bell Laboratories’ From this came the “pipe” circuits that are essential to radar 


contributions to the modern world. and very short-wave radio communications. 





Microwaves. Bell Laboratories developed long distance mi- 
crowave transmission. It operates by focusing radio beams 
from station to station, carries cross-country telephony and TV. 


Radio astronomy. This great new science began in the study 
of radio interference at Belli Laboratories . . . with the tremen- 
dous discovery that radio waves emanate from the stars. 





BELL TELEPHONE LABORATORIES 
WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 











Here’s General Motors’ newest educational booklet 


“THE STORY of POWER” 


an instructional aid 


%* 51 PAGES 
% 11 CHAPTERS 


*% 71 COLOR ILLUSTRATIONS 


Covers the story of power 
from cave man to atomic 
man. Gives a full description 
of the many different kinds 
of power man has used—and 
uses today—including jet, 
nuclear, and solar power. 


Quantities are limited. To get 
your free copy, fill in the 
coupon and mail it today. 





Educational Relations Section 
Public Relations Staff—Dept. 606 
General Motors Corporation 
Detroit 2, Michigan 


Mail the coupon to: 


Please send me a copy of The Story of Power. 1 plan to use it for the 
grade. I plan to use it to teach 





Name 
School 
Address 

City & State 














GENERAL MOTORS CORPORATION 


Public Relations Staff, Detroit 2, Michigan 
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Science Consultants 


Articles published in THE SCIENCE TEACHER 
are the expressions of the writers. They are 
not a statement of policy of the Association 
or the Magazine Advisory Board 


The National Science Teachers Association 
is a department of the National Education 
Association and an affiliate of the American 
Association for the Advancement of Science. 
Established in 1895 as the NEA Department 
of Science Instruction and later expanded as 
the American Council of Science Teachers, it 
merged with the American Science Teachers 
Association and reorganized in 1944 to form 
the present Association. 
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H undreds of teachers are _ cheered, 
thousands of students enthuse —— their 
science texts are from the modern 


SINGER SCIENCE SERIES 


FOR JUNIOR HIGH SCHOOLS —- GRADES 7-9 


BY FRASIER, MacCRACKEN, DECKER, AND McNAUGHTON 


Scientific principles unfold naturally 
through subject matter and activities 
closely related to the students’ daily 
experiences. Up-to-date topics such as 
the man-made satellite and peaceful 
uses of atomic energy are included. 
An easy style talks directly to the 
reader. Explanations make sense; the 
student learns something of immedi- 
ate value to him; he can keep and 
add to the knowledge gained as he 
proceeds to the next level. 


Scien 


These features help make the teaching and learning 

of science easier: 

e text by text spiral-like development of subject 
matter from each of the five general areas of 
science: living things, the human body, earth, 
universe, matter-energy 

e labeled experiments in every grade make lessons 
“stick” 

e realistic activities — equipment mostly obtainable 
in the local community 

e a multitude of dynamic illustrations showing sci- 
entific phenomena precisely the way the student 
would see them (on the same page with text 
matter they support ) 

Write for further information about the 
modern texts in the SINGER SCIENCE 
SERIES for Junior High Schools. (We sug- 


gest Booklet 55.) Book for book, they teach 
more science than any other series. 


THE L. W. SINGER COMPANY, INC. 
249-259 W. Erie Boulevard, Dept. 1, Syracuse 2, N. Y. 
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THE SCIENCE TEACHER 


The Journal of the National Science Teachers Asso- 
ciation, published by the Association monthly except 
January, June, July, and August. Editorial and 
executive offices, 1201 Sixteenth Street, N. W., Wash- 
ington 6, D. C. Of the membership dues (see listing 
below), $3 is for the Journal subscription. Single 
copies, 50¢. Copyright, 1957 by the National 
Science Teachers Association. Entered as second- 
class matter at the Post Office at Washington, D. C., 
under the Act of March 3, 1879. Acceptance for 
mailing at special rate of postage provided for in 
the Act of February 28, 1925, embodied in para- 
graph (d), Section 34.40 P. L. & R. of 1948. Printing 
and typography by Judd & Detweiler, Inc., Washing- 
ton, D. C. 





OFFICERS OF THE ASSOCIATION 


Glenn O. Blough, President, University of Maryland, College 
Park, Maryland 

Herbert A. Smith, President-elect, University of Kansas, Law- 
rence, Kansas 

John S. Richardson, Retiring President, The Ohio State Univer- 
sity, Columbus, Ohio 

H. M. Louderback, Secretary, Lewis and Clark High School, 
Spokane, Washington 

Robert T. Lagemann, Treasurer, Vanderbilt University, Nash- 
ville, Tennessee 

Robert H. Carleton, Executive Secretary, 1201 16 Street, N. W., 
Washington 6, D. C. 





MEMBERSHIP 


The membership year coincides with the calendar year. New 
entries during the fall months extend through the following 
calendar year. 


Regular Membership $ 6.00 
Sustaining Membership* .. . 10.00 
Student (college and university) 
Membership 2.00 
Life Membership* 175.00 
Payable in ten annual installments; 
$150.00 if paid in three years or 
less. 
Library Subscription* 8.00 


* Includes the Elementary School Science Bulletin and Tomorrow’s 
Scientists. 


Coming ig 2 


in The Science Teacher 


@ Sea, Ice, and Weather Studies in the IGY 


@ Historical Materials and High School Science 
Teaching 


@ Demonstrations and Experiments on Blood, Circula- 
tion, and Respiration 


@ Needed: Elementary School Science Consultants 
@ The New STAR Program 
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SEMI-MICRO 


WAC rea 


Wilkens-Anderson has earned its place as specialist 
in Apparatus for Semi-Micro chemistry . . . through 
the years authors have looked to us for the pieces 
which made their Semi-Micro text books and manuals 
so successful and easy to use! Seven text books now 
show WACO S-M apparatus! 


WEISBRUCH-WACO 
Reagent Bottle Tray 





According to 
SEMI-MICRO LABORATORY EXERCISES 
In High School Chemistry, by Fred T. Weisbruch. 


Holds complete set of student reagents in WACO 
Reagent Bottles, in rows. Made of hard maple and 
birch, a permanent piece used many years. Size 
12x10%x1% inches. Without bottles, $3.25 each 

. in dozen lots $2.95 each. Specify Cat. No. 10490-1. 


HAND FINISHED SPATULAS 


Perfectly shaped spatulas for Semi-Micro 
Qualitative and Organic Chemistry. WACO 
Monel Spatulas are nicely balanced, perma- 
nent pieces. Glassware breakage is reduced, 
as scratching is eliminated. 

No. ST-7027. WACO Monel Spatulas 175 
mm. long. Slightly dished tip to hold 
crystals. $3.10 per doz., $24.00 per 100. 


At the price, WACO Spatulas 
class as ‘“‘Non-Returnables!” 


WRITE TODAY FOR 2 

FREE BROCHURES ... 

¢ Complete Catalog WACO 
Semi-Micro Apparatus, 
Vol. ST-1. 

¢ Listing of S-M Apparatus 
according to SEMI-MICRO 
LABORATORY EXER- 

CISES In High School Chemistry, 

Fred T. Weisbruch. 
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THIS MONTH’S COVER . . 


shows oceanographers at work in one of the key types of activities 
that are going on during the significant International Geophysical 
Year, an 18-month “year” which began July 1. This particular 
photograph depicts oceanographers lowering coring apparatus 
from the side of the Vema, an oceanographic research vessel of the 
Lamont Geological Observatory. During IGY, the Vema will sail 
many seas, along with other U. S. vessels and those from other 
nations carrying out the IGY program to discover more about the 
earth and its atmosphere. Coring devices are designed to take 
samples of the ocean sediment; they are tubes about two inches 
in diameter, measuring 30 to 60 feet in length, which are lowered 
vertically with a heavy weight on the top. When they sink to 
about 100 feet from the ocean bottom, a small trigger weight 
releases the weighted tube which then falls into the bottom. The 
core is then withdrawn from the bottom and hoisted back to the 
ship. From this type of scientific investigation, oceanographers 
can learn how long the area was submerged, what it was before 
LAMONT GEOLOGICAL OBSERVATORY, coLUMBIA UNIVersity it was submerged, and important facts about ocean currents. 





What is IGY all about? An updated revision of the definitive article published in The 
Science Teacher last May is available in reprints. They are free in reasonable quantities 
while they last. Write to the National Science Teachers Association, 1201 Sixteenth 
Street, N. W., Washington 6, D. C. 














Gray- Atpsco Res 
STUDENT MICROSCOPES 


GENERAL BIOLOGY MODEL 


~<—— This instrument has: 
A FULL fine adjustment 
All METAL coarse adjustment rack and pinion 
Plano-concave mirror 
STANDARD 16mm and 4 mm objectives 
Mirror specially mounted so it cannot fall out. 
Huyghenian ocular 10x 
Achromatic objectives: 16mm (10x) and 4 mm (44x) 
Dise diaphragm 
Price: $118.00 (we pay transportation) 
Less 10% on 5 or more 


ELEMENTARY BIOLOGY MODEL 


Model GB2 This instrument equipped: ee 
Sceme as above but without fine adjustment. 
By using large buttons we have retarded 
Sold on ten days approval. the course adjustment action to insure 
easy focusing without a fine adjustment. 
Price: $97.50 Less 10% on 5 or more 
NO INCREASE IN PRICE. 


THE GRAF-APSCO COMPANY 


5868 Broadway Chicago 40, Ill. 


Old microscopes accepted in trade. 





Model EB2 








206 


The SCIENCE TEACHER 











THE STANSI SCREEN SYSTEM | 
A STIMULATING NEW APPROACH TO THE STUDY OF ELECTRICITY 


WHAT IS IT? Electrical components are mounted 
on bakelite bases which are attached to a 
metallic-back peg-board by means of thumbscrews. 
Each component has fixed binding posts to which 
all connections are made. The parts are placed on 
the chassis to conform to the circuit diagram. 
The student, by using prepared connectors, con- 
structs the circuit without recourse to a soldering 
iron or any tools. Electrical measurements are 
easily made. From simple series-parallel circuits 
to modern radios, students may advance their 
knowledge by constructing and disassembling the 
various devices repeatedly without damage to 
parts. Components and connectors are of sufficient 
size to make demonstrations effective for large 
classes. 








4806 DEMONSTRATION RADIO RECEIVER. A modern 
AC-DC home receiver, mounted on an 18x34” 
chassis, ready for operation. Except in locations 
remote from broadcast stations, no outside an- 
tenna is required. It has all modern features such 
as automatic volume control, diode rectification, | 
high Q loop antenna, and a permanent magnet 
alnico speaker. Sensitivity and tone will compare 
favorably with any commercial receiver of the 
same type. 
The tube complement is 12SA7-Mixer; 12SK7- 
I.F. Amplifier; 12SQ7-Detector-AVC-Audio; 50L6 
Audio Power Output; 35Z5-Rectifier. The inter- 
mediate transformers are pretuned to a frequency 
of 455 Ke. The instruction book shows a stage by 
stage development with adequate questions and 
teacher’s key. A large circuit diagram is mounted 
above the receiver » iain ewescelon ee 





No. 4806 





4808 DEMONSTRATION RADIO TRANSMITTER. The conventional phono-oscillator with circuit modifications to 
teach the principles of modulation. Transmits both live and recorded programs. The frequency range covers | 
the broadcast band so that its transmission may be picked up by any broadcast receiver in the same class- 
room. The field strength is within the limits prescribed by the F.C.C. so that no license is required for 
operation. Tube complement: 35Z5, 12J5, 12SF5, 35L6. It has the same dimensions as the radio receiver 
and operates on either AC or DC. A crystal microphone, large circuit diagram, detailed instructions, and 


teacher’s key are included.....................c:ccccccccscsesseeeeeeees SEs Se sctensniiteenaee | 
4806C Circuit diagram of 4806 Radio Receiver, 18" x 33” .. $1.00 
4808C_ Circuit diagram of 4808 Radio Transmitter, 18” x 33” ig 


Catalog Supplied to Schools on Request 


STANS! SCIENTIFIC CO. 


1231 NO. HONORE ST. 
CHICAGO 22, ILLINOIS 
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“No science program is 
complete without 





“remarkably helpful” 


guides to 


TEACHING SCIENCE 


e in the Elementary School 
e in the Secondary School 


by R. WILL BURNETT, of the University of Illinois 


Enthusiastically welcomed throughout the country as texts for 
teachers in training and guides for teachers in service these 
two books present the best modern practices and specific tech- 
niques for effective science teaching, with excellent illustrative 
examples from all fields of science. Called “a gold mine of 
information,”’ “‘unusually well planned, well written, practical.”’ 


and for the mathematics teacher 


UNDERSTANDING ARITHMETIC 


by Rosert L. Swain, State University of New York 


This new approach to the meaning of numbers has already 
proved stimulating and helpful both to teachers in train- 
ing and experienced teachers. It increases the teacher's 
own understanding of number concepts and provides effec- 
tive new ways of teaching arithmetic at all levels. 


USE THIS COUPON FOR ON-APPROVAL COPIES 





NT i aih h ebinis Tie aa a Sas Ge ee Wid an en end tin en en wn me Ue a en a - 
i] 
1 Rinehart & Company, Inc., 232 Madison Ave., New York 16 1 
i 1 
: Please send me on 30-day approval : 
; [) Teaching Science in the Elementary School $6.50 : 
1 (J Teaching Science in the Secondary School $5.25 l 
; [] Understanding Arithmetic $4.75 : 
1 (to be billed at teacher’s discount if not returned) : 
1 
' Signed 
i 1 
| Address ; 
i] i] 
' School or College ; 
Rina nih eae ai ies ee ctiannenapenen en teenie eneh eased 
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The Editor gladly turns over his column this month to 
NSTA’S new President, Dr. Glenn O. Blough, Associate 
Professor of Education at the University of Maryland. 


Another September—and we who teach science again 
look ahead to a school year of greater success than ever 
because children and young people depend on us to make 
it so. An unsuccessful farmer was once advised by a 
neighbor to consult the county agriculture agent for advice. 
“He can tell you a lot you ought to know about improving 
your farm,” the neighbor said. 

After a little thought, the farmer replied, “I doubt that 
I farm as well now as I know how.” Perhaps we science 
teachers should this year concentrate on teaching as well 
as we know how. Some of us may be in the same boat with 
the farmer... . 

For example, many of us know more things about how 
our pupils learn than we presently make use of. We know 
that motivation is essential to effective learning; but how 
much do we take this into account in planning and carry- 
ing out our teaching procedures? Are we concentrating on 
those who are already interested in science and leaving the 
others, who need the extra inspiration—and there are 
thousands—to go without, or become interested by acci- 
dent? Are we dealing chiefly with those who would be 
successful without us? 

We know also that all pupils do not learn at the same 
rate, or come to our classes with the same aptitudes, atti- 
tudes, skills, and potentials. Knowing this, do we teach 
them all alike, expect the same achievements from them 
all—at the same time and in the same way? 

We are well aware that pupils succeed better, and so do 
we, if we keep well-defined goals in mind, and if the 
learners have a thorough understanding of them. Do we, 
then, keep our goals in mind—and do we spend some time 
showing our pupils that science is useful, that they live with 
it, that well-informed adults are at home with it, and 
that, to be unacquainted with it, is to be unfamiliar with 
today’s scientific environment without which one is not 
equipped to live in today’s world? 

Do we, in other words, help these pupils to gain a real 
understanding of what a knowledge of the scientific method 
and the subject matter and science can do for them? 

We know that growth in ability to solve problems and 
the development of a scientific attitude do not result auto- 
matically from having elected to take science and lived in 
the same room with a science teacher an hour a day for 
a semester. Growth in attitudes and skills are the result 
of teaching that concentrates on seeing that pupils do some 
scientific problem solving and thereby make use of a 
scientific attitude. Such teaching, if it begins in the grade 
school and continues throughout the school life of a pupil, 
can produce the desired results. We know that unless 
teachers intend to achieve these results, they will never 
do so. How vigilant are we in keeping our goals before us? 


Geen 0 Plosgh) 
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Measure the truth of a proposition by 
its correspondence with experimental 


results and by its practical outcome 


A criterion for scientists 


Proposition: If borosilicate laboratory ware is what you want, 


then Pyrex brand is your best buy. 


Proof: |. Pyrex brand labware forms the most complete line 
available. Check the standard LP catalog and CA2 (a com- 


pendium of custom-made labware ).* 


2. Scientists, teachers, and laboratory technicians have been 
attesting to Pyrex labware’s superiority for more than 


forty years. 


3. Pyrex brand glass No. 7740 was selected by Corning as 
the best of hundreds of borosilicate formulae, best because 
it offers the most ideal balance of chemical and thermal 
properties. These properties, correct design and expert 


craftsmanship insure long service, overall economy. 


Conclusion: Since the mass production of laboratory ware made 
from borosilicate glass demands well-developed skills, your 


best buy always comes to you with this trademark: PYREX 


CORNING GLASS WORKS 


77-9 Crystal St., Corning, N.Y. Coeniieg meant research it Clas 


PYREX laboratory ware 


... the tested tool of modern research 
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A NEW PHYSICS TEXT 
WITH A NEW TEACHING APPROACH . . . 
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BASIC PHYSICS 
by Alexander Efron, E.E., Ph.D. 

These thoroughly readable textbooks (two volumes in a 
single binding) comprise a psychologically organized 
course in intermediate physics. In its first part (Volume 1) 
it offers an overall view of most of the simpler material of 
the standard course and, in its second part (Volume 2), 
certain more difficult topics as well as a “deeper look” at 
those topics which had been previously presented in a 
purely descriptive and empirical fashion. 

Thus, the student is first given a glimpse of the 
“whole” and, as be gains maturity, is returned to the con- 
sideration of “parts” which he then re-assembles into his 
own, more meaningful pattern. The resulting spiral 
widens gradually until the final approach becomes fully 
mathematical and analytical. The spiral, of course, never 
closes since learning is never complete or definitive in 
nature. Volume 1 is non-mathematical; Volume 2, 
mathematical at the intermediate level. 

Two volumes contemplate a year’s course, Volume 1 
serving for the first term, Volume 2, the second term. 

Special attention has been given to the selection and 
execution of each illustration. The books are rigorously 
correct technically, yet generate and maintain interest. 
Basic demonstration experiments are described and model 
problems are set up and solved. The historical develop- 
ment of every important physics principle is presented. 

The study of both volumes fully satisfies the require- 
ments of the College Board as well as all local, regional 
and State syllabi. 

#195, both volumes in a single cloth binding, approx. 

675 pages 6% x 914”, list $8.95. Quantity price to 

schools, net $4.55. 

“Basic Electricity” “Basic Electronics” 
by Van Valkenburgh, Nooger & Neville, Inc. 

THE FABULOUS “PICTURE BOOK” COURSES 
DERIVED FROM THE NAVY’S TRAINING PROGRAM! 
This is the fabulous “Common-Core” training course so 
successfully used by the United States Navy! Over 
25,000 Navy trainees have already mastered the basics 
of electricity and electronics this new “learn by pictures” 
way and now, for the first time, this same material is 
available to civilian schools! Over 1,700 big ‘‘show-how” 
drawings make every phase picture clear—these illustra- 
tions actually make up more than half the entire course! 
Here’s how these picture courses work: every page covers 
one complete idea, and there’s at least one big drawing on 
that same page to illustrate and explain the topic cov- 
ered. “Demonstrations”, plus review pages at the end of 
every section, highlight the important points just covered. 
Vols. 1 and 2 of “BASIC ELECTRICITY” cover DC 
components and circuits; Volumes 3 and 4 cover AC 
components and circuits; Volume 5 covers AC and DC 

motors and machinery. 

# 169, soft cover, 5 volumes, 624 pp., $10.00; # 169-H, 
cloth bound, 5 volumes in a single binding, $11.50. 
Volume | of “BASIC ELECTRONICS” covers Diodes & 
Power Supplies; Vols. 2 and 3 cover Amplifiers & Oscilla- 

tors; Vols. 4 and 5 cover Transmitters & Receivers. 

# 170, soft cover, 5 volumes, 550 pp., $10.00; #170-H, 

cloth bound, 5 volumes in a single binding, $11.50. 


ORDER YOUR REVIEW COPIES TODAY! 
School Discounts Apply 


JOHN F. RIDER PUBLISHER, INC. 


116 West 14th Street, New York 11, N. Y. 








I was very much interested in the article, “The Case 
of the C.S.T.,” in the May issue of The Science Teacher. 
I think that a reprint of this article should be sent to 


every school principal and every superintendent. It is 
sometimes difficult enough to do an adequate job when 
one is certified in the field; it is so much more difficult 
when a principal expects teaching on two different 
grade levels and, in addition, asks one to sometimes 
teach two or more different subjects. The author of 
this article (Edward Victor) did a wonderful job of 
presenting the facts. 

I also want to offer my highest praise for your excel- 
lent packets and supplementary material such as the 
booklet, “This is Glass.” I have come to consider The 
Science Teacher and the Packet Service as my “bibles” 
for reference material in the field of general science. 
I think you are doing an excellent job and, as an NSTA 
member, I feel that I am getting much more than my 
money’s worth. 

BILL ASH 
Fort Oglethorpe, Georgia 


I enjoy reading The Science Teacher. For a new 
teacher such as myself, it is an inspiration and a chal- 
lenge to do better. 

W. W. SHARKAN 
Francis D. Raub Jr. High School 
Allentown, Pennsylvania 


I think the May cover of The Science Teacher is the 
most striking in many a “moon.” To me this packs 
more appeal than pictures of buildings, cities where the 
convention will be held, etc. This ties in directly with 
a suggestion I wish to make as to the types of articles 
I would like to see in TST. To those of us not com- 
pletely immersed in the field of science (I teach 
English, social studies, and junior high school educa- 
tion!), a good, brief, but authoritative article on science 
content would be helpful. The (Hugh) Odishaw article 
on the International Geophysical Year (May TST) is 
the kind of thing I mean. I hope there can be more 
of this during a year’s publication. 


GorDON F. VARs 
Plattsburgh, New York 


I would not want to miss any issues of The Science 
Teacher or the pamphlets. The latter I put on my 
reading table and it’s surprising how the students look 
forward to seeing them. I glean many helpful hints 
from TST. 

EMMA Roop 
Utica, New York 
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NSTA is by far the best professicnal organization I 
have been a member of. You people are doing a great 
job and I am glad to be a member of the Association. 
The national convention I attended in Cincinnati two 
years ago and the National Science Foundation scholar- 
ship I had last summer (1956) at Wesleyan have helped 
me tremendously. 

JoHN B. PHILLIPS 
Fairfield, Connecticut 


Here are some suggestions I would like to make for 
the magazine and the Association program. 

1) More on classroom ideas, projects, and teaching 
aids and less material by schools of education. 2) More 
articles on the science gifted student. 3) More on how 
to raise salaries; it seems to me that there must be 
methods to raise or supplement salaries through in- 
dustry. 4) A master student project booklet contributed 
to by top students. 

HAROLD WIK 
Beaverton, Oregon 


I am enclosing my check to continue my membership 
in the Association for the coming year. 

I have thoroughly enjoyed every issue of The Science 
Teacher which I have received. I think you would like 
to know that I have interested around ten teachers in 
the magazine for this coming year. 


ANNE F. BAREFOOT 
Hallsboro, North Carolina 
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Join the thousands of other teachers 
who are using the free and proven ma- 
terials published by the Manufacturing 
Chemists’ Association, Inc. for the use 
of teachers and students at the junior 
high school level. 


Following announcement of their avail- 
ability in the fall of 1956, these ma- 
terials, prepared in consultation with 


INVITATION TO TEACHERS 
OF GENERAL SCIENCE 


science educators, have been 
for use in more than 5,500 schools. 


almost 90 percent of the teachers adopt- 
ing the program describe it as helpful 
to them and to their students. 


Each school participating in this program for the first time is 
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requested 


Featuring 10 easy-to-do and prac- 
tical student experiments’ with 
clear instructions and illustrations. 


A recent evaluation study shows that 


examination sets, or for bulk shipments to: 
DR. WILLIAM E. CHACE, DIRECTOR OF EDUCATION 
MANUFACTURING CHEMISTS’ ASSOCIATION, INC. 
1625 EYE ST., N.W., WASHINGTON 4, D. C. 
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the impact 
of science 


By |. BERNARD COHEN 








un SOCIETY 


Professor of the History of Science, Harvard University, Cambridge, Massachusetts 





This article is the first of two being published 
in The Science Teacher, based on the major 
address of the same title made by Dr. Cohen 
at the NSTA 5th National Convention on March 
21, 1957 in Cleveland, Ohio. Space limita- 
tions prevent a complete reprint of Dr. Cohen’s 
talk. However, it has been revised and con- 
densed into two articles. The second, to be 
published in a forthcoming issue of TST, will 
deal with certain history-of-science facts dis- 
cussed by Dr. Cohen at Cleveland. 











T is a curious commentary on our times that in 

what we call “the age of science,’ we do not 
require that an educated man know science. Ap- 
parently this was an important requirement only 
before the modern scientific age began. 

I made a computation not long ago to try to find 
out what percentage of the college curriculum was 
devoted to science 100 years ago as compared with 
today. At the present time, in most of our colleges, 
every graduate is required to take one science 
course. This is to fulfill what is generally called— 
and the quotation marks are important—‘‘a science 
requirement.” Apparently it is assumed that one 
year, one-quarter of a year, or one-fifth of a year, 
in terms of a student’s studies, is sufficient to equip 
him as a citizen in a world in which science is ter- 
ribly important. 

But 100 years ago, before our scientific age 
began, it was generally agreed that science was a 
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very important part of everybody’s education. I 
checked three key colleges and discovered that the 
students there spent about one-quarter of their 
whole curriculum—not one-sixteenth or one-twen- 
tieth, but one-quarter, the equivalent of a whole 
year—studying science. They were not just taking, 
as they do today, one course in physics, or chem- 
istry, or biology, but courses in physics, chemistry, 
astronomy, and some small part of biology. In 
addition to that one-quarter of their curriculum in 
science, they had to study mathematics. The 
mathematics part of the requirement was exactly 
the same as what is today the whole requirement in 
science without mathematics. 

What about the science teaching of 100 years 
ago? Surely it existed in quantity, as the statistics 
I have presented would indicate. But what about 
its quality? 

It is hard to judge the quality of science teaching 
or of any other kind of teaching in a past age. An 
examination of the textbooks doesn’t tell us very 
much. We don’t know whether the teacher insisted 
that his students memorize that textbook or tried 
to help them understand the subject. We do know, 
however, that in some cases the science teaching 
was very, very poor. 

There is a famous letter written by Ralph Waldo 
Emerson to Louis Agassiz, the noted geologist and 
comparative anatomist. In it Emerson said he was 
terribly disappointed with the science education 
he had received when he was a student. He wrote, 
“T came to learn about nature and what they taught 
me was algebra.” 





Those of us who know science know that algebra 
is a road to nature—that you cannot learn much 
about the physical universe without the language of 
mathematics in which to express it. But apparently 
no one ever told Emerson that there was a goal 
ahead. For him, therefore, this was simply a dry 
and technical subject on the manipulation of num- 
bers and the manipulation of letters. 

There is one thing we can say about scientific 
education as it existed 100 years ago: Certainly as 
far as America is concerned, the scientific education 
of the 19th century—taken almost as a whole—did 
not produce great scientists. I am sorry to say that 
this is a social dictum which we simply have to 
accept as fact. 

There was something about American society in 
the 19th century, and about American education as 
part of that society, which was inhibitive of the 
production of scientific genius. During the great 
period of the 19th century when there were eminent 
names in every field of science—Pasteur, Koch, 
Helmholtz; or, for example, in the more limited 
field of chemistry, the Germans, Liebig and Wohler, 
Berzelius, the Swedish chemist, and Perkin, the 
young English discoverer of coal-tar dyes—during 
this period, we search in vain for an American of 
such standing. We do not find one until, at the 
very end of the century, he appears in the person 
of Willard Gibbs, a great scientist indeed. 


The Production of Genius 


Clearly, the production of genius is a random 
event. But considering the size of the American 
population in the 19th century, we should have 
been able to produce more than one—more than a 
Gibbs. 

We hope that in the 20th century things are 
better. But the question I would like to put as a 
special problem is: “Are they?’ Is it true that in 
the 20th century, America has overcome this prob- 
lem of the 19th century and has produced the great, 
leading, challenging ideas which have stirred the 
whole world of science—and of everybody who loves 
science and is interested in it? 

For an answer, let us think, for example, of the 
great advances in physics. The names that come to 
mind first are people like Einstein, Bohr, and 
Rutherford. Obviously, they are not American. 
When we come up to the present time, we begin to 
see some very notable American contributions, but 
contributions that may be linked too closely to the 
perfection of instruments, the discovery of new ef- 
fects, the way to produce such things as new chem- 
ical elements—but not linked, perhaps, to the gen- 
eration of great major ideas. 
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This is where we should consider the con- 
sequences of ideas. We accept the fact that ideas 
have social consequences—that they make an im- 
pact on society. But how often do we consider the 
practical effects of this impact? 

Maxwell, for example, wrote a series of abstract 
equations, to which he was led by studying elec- 
trical and magnetic phenomena. Out of these 
equations came an experiment to test them. In 
Germany, Heinrich Hertz produced electromagnetic 
waves, and these electromagnetic waves have radi- 
cally altered our entertainment, our communica- 
tions, almost all aspects of our life as individuals 
and the life of the body politic. 

We are told that, experimenting in his small 
garden at Brehn, Gregor Mendel studied peas and 
discovered the laws of heredity. We know that the 
application of the principles of genetics which came 
out of these experiments has vastly improved the 
production of corn and other vegetable materials— 
food useful in a world in which the production of 
food can scarcely keep up with the expanding 
population, 

These, we are told, are the social consequences 
of ideas. 

So they are—and I do not mean to run them 
down. But I would like to point to other social 
consequences of ideas. 

Let us consider the three great scientific revolu- 
tions—three scientific revolutions which had enor- 
mous social consequences in terms of ideas. 

The first is the revolution which we associate with 
the names of Copernicus and Galileo, a revolution 
in which the center of the universe was shifted from 
the earth to the sun. In this revolution, men were 
first told that the earth—the solid body on which 
we all stand, on which our lives are lived—is not 
fixed in space, but whirling about the sun. Further- 
more, men were told, the earth is to be described 
(and the quotation comes from Copernicus) as 
“merely another planet.” 

It produced an enormous shock when the idea 
was accepted. And it was accepted because Galileo 
with his telescope discovered that the earth is 
merely another planet; or, if you will, that the 
other planets are also earths. 

Galileo found that Jupiter has moons and is 
therefore like the earth. He found that the moon 
has mountains on it and looks like the earth. He 
found that Venus has phases and so is illuminated 
by the sun, as the moon is. And he found that the 
earth shines and illuminates the moon and so ap- 
pears like Venus and like the moon itself. 

These discoveries were terribly disturbing. 
suddenly had to change all their ideas. 


Men 
They sud- 


The SCIENCE TEACHER 


WALTER R 


FLEISCHER 


A recent Harvard University News Office photograph of Dr. 
Cohen. 


denly had to realize that every preconception they 
had had of society, of the order in which man lived 
as a member of social groups, everything in poetry, 
in art, in literature that was based upon this older 
concept, had to be changed. 

The social consequences were enormous. We all 
know some of them. We all know of the difficulty 
that people who advocated these new ideas got into. 
And the reason was the impact of a new idea on 
society. 

Think of the Darwinian revolution—the revolu- 
tion which was the second great blow to the pride of 
man. The Copernican revolution said that man’s 
abode is not a privileged object, unique in all the 
universe and placed at the center of the universe. 
Darwin said that man is not really a unique creature 
among all the organisms we find. Darwin said man 
is descended from other forms of life and that man 
has a kinship with animals which had generally 
been considered to be of such a lower order that 
man could look down upon them. 

We are all aware of the impact this had on 
society. Those of us who have read recent Ameri- 
can history know the impact this idea still has. 

The third revolution is one in which not all of us 
are sure we are dealing with science; rather, per- 
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haps, with something which is becoming a science. 
I refer to the revolution associated with the name 
of Sigmund Freud, which implies to us that man’s 
so-called rational acts are not all dictated to him by 
his reason. 

These three revolutions—first, taking man’s home 
and not letting it be unique; second, not recogniz- 
ing man as a unique creature in the universe; and, 
third, saying that man’s rational ideas are not al- 
ways the product of his reason—these are all ideas 
that have had consequences on society. These con- 
sequences, it seems to me, are deeply important for 
us to understand. Because unless we do understand 
them, we do not realize that when we talk about 
science and technology and the teaching of science, 
we are talking about something which affects the 
lives of all the people around us, by affecting their 
source, their concepts of society, and their concepts 
of social action. 

Thanks to the revolution of Galileo—and Newton 
was a part of it, too—people began to write about 
social physics, about the idea of social forces, social 
dynamics, and social equilibrium. Then Darwin 
came along, and the ideas of society were couched 
in evolution and the evolutions of society and we 
even had books called the evolution of the novel. 
Now, when people talk about society, they talk in 
language which comes from the treatment of people 
who have disordered minds. We talk about urges 
and impulses, and some things which agree with the 
new psychology—and some things which don’t. 

The point this leads me to, as I look at this whole 
development of science as part of society, is this, 
to put it in its simplest terms: science is important ; 
and it is important for society, if modern society is 
to continue, that we have scientists. 

But more than skills is required. We need ideas. 
We need to produce people who will be attracted 
to science and who will get, in the formative years 
in their secondary school training, something that 
will let them become great scientists, idea-pro- 
ducing scientists, and continue this main stream of 
development te which America has contributed so 
little, and to which America owes so much. This, 
I would say, is a social obligation. 

How to do it? I have no panaceas and I have 
no prescriptions. But I would like to make two 
suggestions. These are suggestions based on my 
experience as a college teacher, on experience in 
teaching individuals who will become secondary 
school teachers, and on experience in teaching scien- 
tists. 

I have’ discovered, that ong of the things our 
scientists do not learn—and this is just as true in 

(Continued on page 240) 


nN 
— 
wa 



































SUCCESSIVE 
OSMOSIS 


By WILLIAM M. SMITH 


Thomas Carr Howe High School, Indianapolis, Indiana 





Figure 1. First cut is made 


This report on a demonstration was a medallion ju 


winning entry in the 1956-1957 Science Teacher by 
Achievement Recognition (STAR) awards pro- 


gram conducted by the National Science Teach- nm 
ers Association under a grant from the National ws 
Cancer Institute. Fi 
se 
ONE OF THE IMPORTANT FUNCTIONS of roots of br 
plants is to obtain soil moisture and mineral salts se 
in solution, and to transfer them from cell to cell be 
by successive osmosis until they reach the vascular 
system of the plant. an 


Usually a sketch of these cells from root hair to Fi 
xylem with arrows showing the direction of move- 
ment of these liquids is thought to be sufficient. 





as 
This demonstration of successive osmosis enables gl 
Figure 2. Skin is removed the pupil to observe vividly this phenomenon as it to 


takes place. 


Materials required 


Beaker Rubber bands 
Ring stand Glass tubing 
Small funnels Frog skins 
Clamps Syrup and water 


Note: The number of funnels, supports, and frog 
skins will be determined by the number of cells you 
desire to demonstrate. For this demonstration we 
will use two funnels and three frog skins. 


Procedure 


(a) Preparation of membranes. Select the num- 
ber of frogs desired in order to obtain the num- 
ber of skins needed for your demonstration. Pre- 
served or fresh skins may be used for this purpose. 

As demonstrated in Figure 1, cut through the skin 
Figure 3. Frog skin removed and continue to cut a ring around the frog’s body 
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Figure 4. Attachment of membrane to funnel 


just below the pectoral girdle. Peel the skin down 
by turning it inside out as shown in Figure 2. 

Make a cut at the anal opening in order to keep 
from tearing the skin at this location. Continue to 
remove the skin from the legs and feet as shown in 
Figure 3. 

Tie off the openings at the anus and at both legs 
securely with rubber bands and then turn the mem- 
brane right side out. Now attach the membrane 
securely to the stem of the funnel with another rub- 
ber band. 

The attachment of the membrane to the funnel 
and the membrane filled with fluid are shown in 
Figures 4 and 5. 

Follow this same procedure with as many funnels 
as desired and attach the top skin to a hollow bent 
glass tube (see Figure 6) that has 
to a small tip at the top end. 

(b) Preparation of solutions. 


been drawn 
A mixture of syrup 


Figure 5. Membrane filled with fluid 
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and water of graduated concentrations was used to 
fill the membranes. 

For this demonstration a 50 per cent syrup and 
50 per cent water solution was used to fill the top 
membrane. Since the top membrane was attached 
to a long bent glass tube, a rubber bulb was used 
to fill the membrane and tube. Squeeze all the air 
out of the membrane, fill the rubber bulb with the 
fluid and place it over the drawn glass tip of the 
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Figure 6. 


Setup of demonstration 


tube and force into the tube and 
membrane. 

Again force out all the air by pressing on the 
membrane and continue with the bulb until the 
membrane and glass tube are full of fluid. 

In the second membrane from the top a solution 
of 40 per cent syrup and 60 per cent water was 


used. Fill the membrane and neck of the funnel 


the liquid 


Figure 7. Solution starts moving up 
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with this solution. Remove all air by pressing on 
the membrane. 

In the third membrane a solution of 30 per cent 
syrup and 70 per cent water was used and the pro- 
cedure was the same as that described above. If 
more membranes are used, graduate the concentra- 


tions of the solutions from top to bottom. 
2 Teoh semen 


eal 






Position of fluid after 35 minuies 


Figure 8. 


(c) Setup of demonstration. Suspend the bottum 
membrane in a beaker of water. Rest the middle 
membrane above this one in the bottom funnel and 
place the top membrane in the top funnel and sup- 
port all with ring stand clamps as shown in Figure 6. 

The solution, as it drops from the tube at the 
top, may be collected in a test tube supported by 
a clamp to the ring stand, or may be collected in a 
beaker placed on the table. 


Observations 


In ten minutes the solution from the bottom mem- 
brane will start to move up into the funnel and as 
time passes the funnel will gradually fill with the 
solution. 

As this liquid surrounds the second membrane, 
successive osmosis will start and within 35 minutes 
the liquid will begin to rise in the second funnel. 

Finally the liquids move by osmosis through the 


Figure 9. Dropping starts about four hours from start 





NSTA Specialist for 
Elementary Science 


DorotHy E. ALrke, Associate 
Professor of Education at 
Pennsylvania State Univer- 
sity, University Park, has 
joined the NSTA staff as its 
Specialist for Elementary Sci- 
ence. This is a new staff posi- 
tion which was created as a 
key step in the Association’s 
program to expand its services 
for the elementary school teacher. 





(See page 235.) 

Serving on a part-time basis, Dr. Alfke will con- 
tinue in her teaching post at Pennsylvania State 
University and will carry on her NSTA activities 


from there. She will act as a consultant on NSTA 
elementary science projects and will help edit the 
expanded Elementary School Science Bulletin and 
advise on elementary science articles for The Science 
Teacher. 

The new staff member received her B.S., M.S., 
and Ph.D. degrees from Cornell University at 
Ithaca, New York. The subject of her doctorate 
was elementary science and nature education. Prior 
to joining the faculty at Pennsylvania State Uni- 
versity, she was an instructor in science education at 
Oneonta State Teachers College in New York and 
a mathematics and science teacher in Bridgehamp- 
ton and Guilford, New York. 


third membrane and the fluid starts to drop from 
the end of the glass tube. This will take a little 
more time; the drops will start in from three to 
four hours. 

This dropping will continue for periods longer 
than 24 hours, depending on the volume of the 
solutions held in each membrane. 


Summary 

1. Following this procedure you will have an 
effective method of demonstrating successive 
osmosis. 

2. This laboratory demonstration may be pre- 
pared by the teacher or assigned to an interested 
pupil. 

3. Other types of membranes may be used; egg 
membranes and pig bladder sections have been used 
for this demonstration. 

4. Most of the items of equipment can be im- 
provised if not available. 

5. Stain may be added to the solution to observe 
more clearly the liquids as they move from cell 
to cell. 


The SCIENCE TEACHER 


SOME WHY’S OF CONSERVATION 


By ELIZABETH HONE 


Research Assistant, The Conservation Foundation, New York City (on leave as Assistant Professor of Education, 
Los Angeles, California, State College) 


CONSERVATION is a word that a great many 
of us are familiar with—but not many know ex- 
actly what its practice involves. 

Considering what the public schools can do to 
determine how conservation can be furthered, the 
Conservation Foundation has been making a study 
with two points in mind. These are, firstly, that 
the schools help to shape the thinking and attitudes 
of the future adult population; secondly, that the 
schools at the same time reflect the thinking and 
attitudes of the present adult population. The 
school curriculum is the blueprint for transmitting 
values, understandings, and skills. The Foundation 
study was designed to determine how schools are 
channeling the values, understandings, and _ skills 
necessary to conserve our resources. 

For the past eight months, the Foundation has 
been making an analysis of what is being taught 
about conservation on a nationwide basis from 
kindergarten through grade 12. Curriculum mate- 
rials are already on hand from major cities which 
together enroll about one-sixth of the total U. S. 
school population. We also have a sampling of 
curriculums from county districts and state con- 
servation and or education departments and col- 
leges. 

A preliminary analysis of this collection indicates 
conservation is studied on all grade levels. Con- 
servation tends to be taught more often as part of 
science and/or social studies than as a separate 
subject in any one year of school. 

In the curriculums we have studied, the topic, 
Natural Resources, is generally treated as follows: 

A. Renewable: soil, water, plants, animals 

B. Non-renewable: metals, minerals, fossil fuels 

C. Human Resources: “anyone who contributes to 

the development of a nat- 

ural resource through inven- 

tion, discovery or substitu- 

tion.” (Paul Brandwein) 
There is general agreement as to what is meant by 
renewable resources and non-renewable. But where 
human resources are included, we find a wide variety 
of interpretations or definitions. We find, too, 
eight times more emphasis on renewable resources 
than on the other two categories. 

Consider, however, that nearly 60 per cent of our 
population now live in metropolitan areas. The 
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indications are that this percentage will increase. 
Metropolitan residents are daily confronted with 
problems involving human resources, and to a less 
extent, non-renewable. They are confronted, in 
general, only indirectly with problems involving 
renewable resources. City dwellers need to know 
how to behave and vote intelligently about renew- 
able resources, but in a different way than if they 
were living in the country. In an already over- 
loaded curriculum in metropolitan schools, con- 
servation education is not truly justified if it deals 
with problems which children see only in camp or 
on summer vacation trips to the national parks 
(assuming they go to camp or on trips). 

Those of us who are dedicated to the notion that 
“conservation is everybody’s business” need to take 
a hard look at the environment in which nearly two- 
thirds of our children go to school; namely, the 
metropolitan environment. We must develop a 
kind of conservation education which can be demon- 
strated and practiced in the environment the child 
sees every day. Every child, whether he lives in the 
city or country, can do something which we recog- 
nize as conservation. 

For example, water is rapidly becoming one of 
our most critical natural resources. Every child 
can learn why it is important to use water but not 
waste it. He can learn that water just doesn’t come 
out of the tap. He can learn that many people have 
worked hard to collect the water he drinks and to 
keep it very clean for him and his family and 
neighbors. He can learn that all of this costs a 
great deal of money. He can learn why we are 
wasting our own money if we waste water. He can 
learn, from some simple scientific experiments, 
about the source of water and the never-ending 
cycle of evaporation and condensation which re- 
plenishes it. 

Good housekeeping of school supplies, saving 
time and energy by group planning, saving fuel, and 
being more comfortable because of more scientific 
room ventilation—these are some of the conserva- 
tion activities teachers practice. A few school cur- 
riculums, notably some at the primary level, are 
beginning to include conservation as an attitude, a 
way of behaving toward the environment. Teachers 


(Continued on page 230) 











COLLEGE LEVEL CHEMISTRY FOR 


GIFTED HIGH 


SCHOOL STUDENTS 


By DONALD B. SUMMERS 
Columbia High School, Maplewood, New Jersey 





As a science teacher with a background as a 
research chemist in industry, the author of this 
article welcomed the opportunity to be one of 
the pilot teachers in the Advanced Placement 
Program. Sponsored by the College Entrance 
Examination Board, the program was designed 
to be flexible and exploratory. It begins in the 
schools with the establishment of college level 
courses as a link between schools and colleges. 
The individual schools taking part in the pro- 
gram select the subject matter of the courses 
they establish. One of the features of this 
expanding program is an annual subject matter 
conference held at various colleges and schools 
throughout the country late in June; at these 
sessions, the school and college teachers discuss 
their mutual problems. 











URING the fall of 1954, Columbia High 
School of the South Orange-Maplewood 
School District in New Jersey was asked to be one 
of the test schools in the Advanced Placement Pro- 
gram which originated in the School and College 
Study of Admission with Advanced Standing. The 
author was selected as the teacher for college level 
chemistry. Several immediate questions came to 
mind: “Can I do it? What do [ teach? Where do 
I start?” It has been 25 years since the author 
taught in college and 20 years since he was a 
research and development chemist. This lack of 
recent firsthand contact with the subject was quite 
a hazard. Even worse, there had been little time for 
a busy high school teacher to keep up to date with 
new developments and theories in chemistry. 
The first step in course design was to send let- 
ters to the chemistry department heads of colleges 
participating in the Advanced Placement Program 
and to friends who were teaching in colleges, 
requesting information as to course content, texts 
used, laboratory manuals, and suggestions for a 
small chemical library. Not only was the requested 
information sent but a great deal of advice pertain- 
ing to possible future trouble areas was also given. 
Sample copies of about 30 different college text- 
books and laboratory manuals were then obtained. 
Careful review of these suggested six as most 
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likely to be satisfactory for the students who would 
make up the first class. Ten of the best “A”’ stu- 
dents in the college preparatory chemistry class 
were asked to rate these books, designating the one 
they would like to use if they were to take the 
proposed course. 

The textbook receiving the highest average score 
(and the one we decided to use) was General 
Chemistry by Sisler, Vander Werf, and Davidson 
(1). The other books examined are listed in the 
bibliography (2) (3) (4) (5) (6). The labora- 
tory manual to be used was selected by the instruc- 
tor without student opinion; namely, College 
Chemistry in the Laboratory, No. 2 by Malm and 
Frantz (7). Additional helpful preparation con- 
sisted of several trips by the instructor to partici- 
pating secondary schools and to colleges for infor 
mation, observation, and help. 

In due time it became necessary to estimate the 
probable cost of additional equipment and ma- 
terials necessary for the course. A request for 
funds was sent to the Board of Education and the 
program was very nearly stopped at this point. 
Administrators seem to have little conception of 
the cost of scientific materials. The first reply was 
a flat refusal; then the administration suggested 
that the laboratory work could be described or read 
from a book and these “gifted students” 
obtain all the experience necessary. 


would 


Considerable time, effort, and a careful argument 
on the value of laboratory work finally produced a 
request to pare the expenses to “the absolute mini- 
mum.” Many hours went into a thorough study 
of the laboratory work to be included. Some ex- 
periments could be varied; some apparatus could 
could be 


be improvised; certain 


omitted. 


experiments 


A pared request was sent in. Two-thirds of this 
amount was granted. Even so, we decided to go 
ahead with the course. 

The ten “A” students who selected the textbook 
were prevailed upon to try the May 1955 examina- 
tion for Advanced Placement. This was done to 
determine our school’s present level of instruction, 
and it was hoped that when the college course was 
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( The 
difference between high school chemistry and col- 


given, a definite difference could be noted. 


lege chemistry has been very well summarized by 
Norton (8). At the Oberlin College Confer- 
ence (9) involving interested college professors 
and secondary school teachers of chemistry who 
are carrying out the program or would like infor- 
mation about the program, it was learned that all 
the examination 
(failure), as 


nine of our students who took 


received grades of “one” was e€x- 
pected. Clearly, our college preparatory chemistry 
course did not in any way approach a college 
level course. 

All during the summer of 1955, plans were made 
for lectures, problems, examinations, and experi- 
ments. Classes started in September with no 
But 


one who had not 


stenographic or other clerical help provided. 
we did have a student assistant 
studied chemistry. This student could help arrange 
and put away equipment and make up some solu- 
tions when concentrations were not critical, but 
he was limited to one hour of work per day by 
Board of Education policy. During 1955-56 with 
nothing really organized by actual experience, the 
instructor spent about three hours per day for 
laboratory preparation alone. 

During the spring of 1955, the class guides 
(advisors ) of the junior class (next fall’s seniors ) 
started selection of the students for the Advanced 
Placement Program. The following criteria were 
used: 


1. A past record of academic excellence, particu- 
larly in mathematics and sciences. 


2. A high intelligence quotient (the first class 
varied from about 135 to 165). 

3. The recommendation of the student’s former 
mathematics and science teachers. 

4. A record of emotional stability and maturity. 

5. The student must have chosen the course of his 


own volition. 

6. Parental permission must be obtained. 

7. Have a personal interview with the instructor. 

8. Second year algebra was required and, although 
physics was not required, it was strongly recom- 
mended. (Four of the first class had no physics. ) 


It will be noted that these criteria are very simi- 
lar to those stated by Geffner (10). 

The class started with 19 students, 16 boys and 
three girls, none of whom had studied chemistry 
previously. Within two weeks, one boy dropped 
back to the standard high school course, “because 
this course is too hard and I don’t want to work 
so hard.” Another boy entered from standard 
chemistry after two weeks, “because I find I like 
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The student in the foreground is determining the production of 
electric current by means of oxidation-reduction actions. 


chemistry, find it easy, and want to make it my life 
work.” This boy also added, “Besides, | like the 
extra laboratory work that the college class does 
that we don’t do.” The class also ended the year 
with 19 students. 

A series of mimeographed sheets of a “Course of 
Study” was given each student on which was listed 
the material for which he would be held account- 
able. After each main heading was listed the chap- 
ters in the textbook in which the material could be 
found. Herewith is an abridged version of the 
Columbia High School Course of Study for College 
level Chemistry. (A more detailed outline will be 
sent on request to those interested. ) 


I. General Terminology 

IT. The States of Matter 

ITI. The Atomic Theory 

IV. The Structure of the Atom 

Vi Chemical Calculations 

VI. Some Common Elements 

VII. Oxidation-Reduction Actions 

VIII. Thermochemistry 

IX. Water and Solution 

X. Electrolytes 

XI. Equilibria 

XI. Nitrogen, the Atmosphere, and the 
Nitrogen Family 

XITI. The Halogens 

XIV. Electrochemistry 

XV. The Sulfur Family 

XVI. Metals in General 

XVII. The Transition Elements 

XVIIl. Organic Chemistry 

XIX. Colloids 

XX. The Active Metals 

XXI. The Light Metals 

XXII. Silicon, Boron, and Related Elements 
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The interest of the students in the chemistry course is evident in 
this photograph taken during a lecture period. 


During the first year we did not cover units XX] 
and XXII and, because of the early date of the 
Advanced Placements tests, units XVIII, XIX, 
and XX were discussed in a sketchy manner. Dur- 
ing this second year, we hope to go into more depth 
in units XVIII, XTX, and XX. The last two units 
are used as a buffer for the time after the placement 
tests and before the closing of our school during 
the latter part of June. 

Our weekly class schedule included: two 50- 
minute lecture periods, two double laboratory 
periods of 103 minutes each with extra laboratory 
time available after school if needed, and one dis- 
cussion and/or test period of 50 minutes. The 
latter period was used about every third week for 
test purposes, and almost every week for a series 
of problems or questions to emphasize certain 
phases of the work. These problems or questions 
formed the basis of our discussions and quite fre- 
quently involved the use of outside literature as 
provided by the school library and certain personal 
books provided by the instructor. (A list of the 
books available for our students will be sent, on 
request, with the course outline. ) 

Two comprehensive examinations were given 
during the year, one at mid-year and one at the end 
of the course. Typical questions taken from these 
examinations are as follows: 


I. Give good theoretical explanations of the follow- 
lowing : 

A. When alpha particles are sent through gold 
foil, nearly all proceed in a straight line, < 
few are deflected, and about one in every 
8000 is reflected backward toward the source. 


There is a sharp rise between the first and 
second ionization potentials of aluminum and 
a still sharper rise between the third and 
fourth ionization potentials. 

Il. <A. A solution contains 10 g¢. of acetic acid 
(CH,;COOH) in 125 ml. of water. What is 
the concentration of the solution expressed 
as (1) mole fractions of CH.zCHOOH and 
of H,O; (2) as molality? 

B. The vapor pressure of pure water is 25.2 
mm. of mercury. What is the vapor pressure 
of a solution which contains 20 g. of glucose 
(CgH 120) in 7 g. of HoO? 

III. A. What volume of chlorine at 22° C and 770 
mm. of mercury could be produced by pass- 
ing 1500 amp. through a salt solution for one 
hour ? 

B. Give the oxidation state of sulfur and show 
by use of dots for electrons, the structural 

relations of : 

(i) 2oh t2) 3, (38) & (4) HSO, 

(3) 7,5. 


No definite assignments were given except cer- 
tain deadline dates for problems and for examina- 
tions covering a definite phase of the work. A sug- 
gested schedule for completion of laboratory work 
was posted. Careful scheduling of the use of three 
triple-beam balances, accurate to .01 g., and two 
analytical balances, accurate to .0O1 g. was neces- 
sary for efficient use of laboratory time. Use of our 
three centrifuges also had to be carefully arranged. 


The Week-end Load 


Paper correction and teacher preparation took 
three to four hours a day, five days a week, and five 
or six hours on Saturday and Sunday. Very little, 
if any, recognition or time compensation for this 
was given by the administration. Teaching load 
included a homeroom, two standard college prepa- 
ratory chemistry classes meeting six periods per 
week each, study hall supervision of about 200 
students, and supervision of the Chemistry Club. 
In addition, certain night duties were mandatory, 
such as PTA meetings, supervision during dra- 
matic performances, and graduation ceremony. 
This year, 1956-57, differs only in that now there 
is a third standard college preparatory class instead 
of the study hall. Stock solutions of most materials 
have been prepared and one year of experience lies 
behind. 

As the first year proceeded, the students, after 
the first shock of a college examination, were 
eager, alert, and inquisitive. Previously, in their 
school careers, it had not been necessary for them 
to spend too much time preparing for their classes. 
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Here, for the first time, it was necessary to study 
—something they had either forgotten how to do 
or never had to do. A survey indicated they were 
spending from six to 12 hours per week on chem- 
istry outside of the regular class and laboratory 
periods. 

They were seldom absent, indicating their excel- 
lent health, and they were tall, attractive, and well 
built. Their extracurricular activities were many 
and varied. Contrary to the general impression 
that children with high mental abilities are “queer,” 
overcompensated in one ability and therefore poor 
in athletic and other ability, and physically small 
or unhealthy, these students seemed to be superior 
in all phases of school life as well as community 
life. There was, however, one set of circumstances 
that bothered most of them; namely, that some 
in a few 
cases, would give advanced standing only upon 


colleges would not accept the course or, 


passing their particular examination in the fall. So 
far as is known at present, only one college has 
refused to honor a satisfactory grade in this ad- 
vanced course. 

All 19 students were urged to take the advanced 
placement examinations but only 13 finally did so. 
The results of these tests were as follows: 


GRADE PART I PART II 
5 (High honors) 3 3 
4 (Honors) 6 4 
3 (Creditable ) 3 4 
2 (Passing ) 0 1 
1. (Failure) l i 


In the laboratory: The girl student is determining the equivalent 
weight of a solid acid. 
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No student failed both parts. The student who 
received the “1” in Part I obtained “3” in Part II, 
and the student who received a “1” in Part II 
obtained a “3” in Part 1. These grades show defi- 
nite improvement over the group of ten the year 
before with whom no attempt had been made to 
teach ‘“‘college’’ chemistry. Thus we felt that the 
first ‘‘experiment’’ had been satisfactory. Future 
years, however, will tell a more conclusive story 
one way or another. 


Questions .. . and Answers 
At the end of the year, certain questions were 
asked each student as to his feelings and criticisms 
of the course. Representative questions and an- 
swers are summarized as follows. 
1. All felt that two years of algebra and physics 
should be prerequisites. 


2. Half or more felt that solid geometry and trig- 
onometry were helpful—10, 13/19. 
3. Most felt that the time allotted tor lectures and 


for written work was sufficient—17, 18/19. 
4. Half felt that the time allotted for laboratory 
work was sufticient—10/19. 
Few felt that the time allotted for discussion was 
sufficient—3 /19. 
6. Most felt that atomic structure, chemical calcu- 
lations, and thermochemistry were the easiest 
areas, and equilibria, electrolytes, and electro- 
chemistry the most difficult areas, in the orders 
listed. 
All felt that the course was of great value. The 
question was, “Do you think that this type of 
course is of value in the high school?” The 
answers all came back, “Yes!” heavily under- 
lined, or “Definitely yes!” 


cn 
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Several specific suggestions have been incorpo- 
rated in the teaching of the course this year; 
namely: following the general order of the text- 
book; correlating lecture work with laboratory 
work (difficult for the instructor and not too well 
done! ); and allowing more time for discussion. 

What happened to the 19 “guinea pigs”? They 
went to these colleges as follows: two to Yale Uni- 
versity, one to Princeton University, one to Drew 
University, one to the University of Delaware, one 
to Wesleyan University, one to Antioch College, 
one to Swarthmore College, one to Oberlin Col- 
lege, one to Haverford College, two to Wellesley 
College, one to Williams College, one to Massachu- 
setts Institute of Technology, one to Rutgers Uni- 
versity, one to Johns Hopkins University, one to 
Cornell University, one to Pennsylvania State Uni- 
versity, and one to Newark College of Engineer- 
ing. 

On the 13 who took the advanced placement 
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examination, the following data have been ob- 
tained : 





Number exempt from freshman chemistry............ 9 
Number not exempt from freshman chemistry...... 4* 
Number taking advanced chemistry..............ccee8 6 
Number taking no advanced chemistry..............0000 5 
Number repeating freshman chemistry of their 
SNE MMIII jai ciicttslandceihctlh tialingiesnasenehiblinliesesninsiledeshinns y 


Number receiving graduation credit from college 4 


Of the six students who did not take the ad- 
vanced placement examination, all are repeating 
freshman chemistry and have reported that they 
are having very little, if any, trouble with the 
course; and all are receiving good to excellent 
grades. 

It is the hope of the writer that this report may 
be of value to those who are contemplating such a 
course and perhaps give an insight to some colleges 
and industries into the problems besetting the 
secondary public school teacher. 

There are some suggestions that could be made 
to schools, colleges, and industry whether they are 
already involved in the Advanced Placement Pro- 
gram or feel that they are interested in becoming 
involved. 


1. The instructor who is to handle the course, 
needless to say, should be well grounded in the 
varied fields of chemistry; he should be intensely 
interested in seeing that the course is a success; 
and he must be willing to put in time and effort 
that, a good many times, seems utterly impos- 
sible. 

2. The Boards of Education and administrators 
must be willing to appropriate funds far above the 
normal per-pupil cost and to provide the teacher 
with, as it seems to them, a ridiculously low 
teacher load. Help should be provided, also, in 
the form of a responsible adult for stockroom 
and laboratory assistance. Clerical help is a 
definite necessity. 

3. Publicity in the school and community would 
help provide a favorable “climate” in which to 
operate. It would inform the students, parents, 
and general public of the type of program, its 
hopes and aspirations, and the past success of 
the program. 

4. Colleges should give unbiased preference to the 
acceptance of the successful student. And once 
accepting the student, the college should provide 
further demanding work. Nothing will destroy 
the initiative of these students faster than forc- 





* One college would not recognize a score of two “‘fives’’ on the 
advanced placement examination. The student is not taking any 
chemistry course. One student failed a special examination pro- 
vided by the college after securing two “‘fours’’ on the advanced 
placement test. Two students are repeating the course of their own 
volition, and did not apply for advanced placement. 
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ing them to repeat a lesson already well learned. 
It is the author’s belief that any student with a 
satisfactory grade in secondary school should 
not be permitted to repeat the course. 


wn 


Industry might provide equipment, material, and 
funds for use by the schools in this program. 
Equipment that might be donated could be dis- 
continued models, apparatus of slightly less accu- 
rate character than that desired by industry, or 
model-types which are being replaced by a more 
modern type; material could be of the type used 
in great abundance by a particular industry ; 
funds could be provided for use of extra person- 
nel to offset the time needed by the teachers of 
these college courses, or scholarships provided 
for the further education of these top students ; 
and reference books could be donated to the 
school libraries or science departments of the 
schools concerned. 

For the author, the experience has been a 
harrowing one, which is continuing to a lesser 
extent, but an experience of great personal satis- 
faction. It is a pleasure to see the future leaders 
in science develop under one’s own eyes; to learn 
and re-learn with them the up-to-date theories, 
processes, and methods; to know that at least in 
one’s own small way, one is at last making a con- 
tribution to the needs of our country ; and to take 
part in giving a new meaning to the life of our 
forgotten youngsters “the gifted student.” 
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Lets Join the Science Jair Winners 


By MAITLAND P. SIMMONS 


Irvington, New Jersey, High School 


MORE AND MORE SCIENCE TEACHERS of our sec- 
ondary schools are asking, ““How can we produce 
more science fair winners?” 

Some of the answers may seem routine, but a 
review of these and others can stimulate a successful 
program if taken into account together. For ex- 
ample, since science fairs generally occur near the 
end of the school year, it would appear that the 
first phase of the problem would be to encourage 
and inspire student and community interest early 
in September and continue doing so throughout the 
year. This may be partially accomplished by hav- 
ing the potential young scientists demonstrate their 
organized projects of the previous year at Kiwanis 
and Lions Club luncheons, over television, and at 
the school assembly. In some instances, students 


Ronald Roman, Irvington High School, proudly displays his 

fluoridation project, a first-prize winner, at the fourth annual 

Greater Newark Science Fair in the Newark College of 
Engineering. 
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This and the following article, The World of 
the Honeybee, present in juxtaposition the 
Here’s How To Do It and Here’s How It Has 
Been Done principles. With October designated 
as National Science Youth Month, now is the 
time to start science fair activities. 











have been invited to exhibit them at libraries, 
museums, and science organizations. 

As a further encouragement and stimulation, the 
student body should be given an opportunity to 
view these realistic, interest-centered projects in the 
front lobby of the school or at some convenient 
place. Pupils will gain many ideas from seeing 
these and other well-made exhibits at science fairs, 
hobby shops, industrial plants or offices, and depart- 
ment Local newspapers, school bulletins, 
and professional journals can do much in the way 
of motivation by publicizing science projects and 
fairs. Moreover, write-ups of previous well-pre- 
sented exhibits with student pictures along with 
their posters serve as valuable helps for the creation 
of new recognition projects. In this way the stu- 
dent becomes more aware of what he has to achieve. 

Other incentives include such awards as scientific 
equipment, science books, yearly subscriptions to 
S. Savings Bonds, checks, 
engraved medallions, bronze plaques, gold keys, and 
certificates of excellence. In many instances, the 
top honors often lead to full-time tuition scholar- 
ships. 

The second step is to carefully screen the inter- 
ested science-minded students with high academic 
records and recognized capacities, particularly in 
the areas of science and engineering. However, 
these students with high-level abilities are not 
always reliable. For example, one of my boys with 
a superior I. Q. of 137 and excellent in art fell apart 
when it came to stiff competition. In contrast, 
another adolescent with an average intelligence, 107 
I. Q., received five awards, an honorable mention, 
a fourth, a third, and two firsts from three projects 
in three years running at various fairs. Sometimes 


stores. 


science magazines, U. 
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Anthony De Santis, Irvington High School, points to his solar 
battery exhibit, a first-prize winner, at the North Jersey Science 
and Mathematics Fair in Fairleigh Dickinson University. 


a teacher will discover a gifted youngster who has 
been working on some special hobby over the years 
and wishes to continue with that as a project. 

For national competition, recruit tenth- and 11th- 
grade students with leadership, citizenship, good 
attendance records and reading scores, special abil- 
ities in writing, freehand and mechanical drawing, 
a high degree of manual dexterity, and above all, 
strong in the sciences and mathematics. Other con- 
tributing factors for success include willingness to 
spend extra time, to attempt difficult tasks, and to 
face failure. Many seniors are likely to be too busy 
in other school enrichment activities, together with 
planning their college careers. Furthermore, it is 
desirable that these young people come from homes 
of at least moderate circumstances as money is 
needed for materials and construction tools, includ- 
ing a car to transport their interest-creating projects 
to the science fairs. In some cases, Boards of 
Education furnish the transportation. 

The outcome will be more satisfactory if these 
persistent students are in your classes, since you are 
in a position to continually prod them and to dis- 
cuss their pertinent problems. Moreover, to hold 
these students’ interest after they leave you for the 
next upper grade, organize a special science project 
club. Frequent after-school hour conferences are 
then necessary. Bulletins can suggest the time and 
place. 

After the identification comes the selection of sub- 
ject matter geared to the students’ comprehension. 
Consider timely areas such as electronics, automa- 
tion, atomic energy, supersonics, and the Inter- 
national Geophysical Year. From the cumulative 
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evidence, there appears to be many more quality 
entries in this physics field. Chemistry seems to be 
less competitive. However, if possible, allow the 
youngster to make his own choice. To be realistic 
and meaningful, projects should have a personal 
interest origin. Recent publications of local, state, 
and national science societies are excellent media for 
getting topics and ideas, including dates and loca- 
tions of fairs. 

We are now ready to embark on most extensive 
coordinated research which involves a vast collec- 
tion of factual information from professional li- 
braries, museums, and industries along with con- 
tinued correspondence with them. On some occa- 
sions, conferences and laboratory visits with trained 
personnel are a “must” for supplementing the ac- 
quired knowledge. All pertinent material should be 
classified and assembled in an attractive folder 
marked “Classification of Data.”’ 

Construction plans follow, and from these the 
out-of-school project is ready to be set up. Avoid 
models, especially the nonoperating variety, as they 
are less likely to be top winners. Furthermore, 
make certain all parts are obtainable and not too 
costly; better still are those which can be made. If 
possible, try to get assistance in the form of con- 
ference and laboratory equipment, particularly from 
science-related industries and learned societies. For 
transportation, the well-planned project should be 
compact, light but durable, and in sections that can 
be easily assembled. If electrical switches are used, 
make sure they are completely enclosed. The dis- 
play should be operative with clear, easy-to-follow 
instructions, parts neatly labeled, and a colorful 
explanatory poster approximately three feet high, 
simple, and attractive with the significant ideas 
standing out. The standard size for competitive 
exhibits is four feet wide by three feet deep. 

Along with the project, the student should present 
a typed manuscript—on good quality 8% by 11- 
inch white paper, double-spaced, and on one side 
with wide margins. This report should include 
Recognition of the Problem, Formulation of the 
Problem, Method and Procedure, Findings, Evalua- 
tion of Data, Recommendations, Sources of Data, 
and Selected References. To insure clarity in set- 
ting forth ideas, advise students to use short sen- 
tences and short paragraphs. Misspellings, sloppy 
erasures, and illegible pen or pencil corrections 
should be avoided. The writer should compile a 
Table of Contents, number the pages in sequence, 
and, when necessary, include lists of illustrations 
and tables in black India ink. A carbon copy should 
always be kept. The report should be placed in an 
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attractive folder marked “Interpretation of Data.” 
Students should try to integrate these reports with 
work in their English classes. 

To follow up the true progress of the student’s 
cooperative undertaking requires several visits to 
each home, especially as the worth-while projects 
near completion. These friendly periodic confer- 
ences should furnish an understanding foundation 
for the completion of the work. Students and 
parents should invite qualified people to their homes 
for suggestions and improvements. The teacher- 
sponsored experience should show social values of 
living, problem solving, originality and creativity, 
understanding of scientific principles, critical and 
independent thinking, artistic expression, and 
thoroughness. Make sure the well-developed proj- 
ects are finished in advance of the deadline and that 
the application entry blanks have been mailed to 
the science fair committee. 

At the opening of the science fairs, these future 
scientists should arrive early to allow ample time 
for setting up the exhibit attractively, getting a 
proper location, and obtaining last minute tips from 
other exhibitors. These projects should have been 
packed with utmost care, protected from the rain, 


and accompanied by a tool kit for repairs. For the 
judging period and the public, exhibitors must be 
available for questions, explanations, and opera- 
tions. All valuable accessories should be guarded. 
Along with planning for the fair, the students 
should be encouraged to submit for publication con- 
densed investigations of their scholarly projects and 
8 by 10-inch clear glossy prints with captions to 
student papers, such as Tomorrow’s Scientists, Na- 
tional Science Teachers Association, 1201 16th 
Street, N. W., Washington 6, D. C. As a further 
incentive for national recognition, they should also 
send 1000-word reports with clear glossy prints of 
their projects to the Future Scientists of America 


Foundation for its annual program of Science 
Achievement Awards for Students at the same 


NSTA address, and to the Westinghouse Science 
Talent Search, Science Clubs of America, 1719 N 
Street, N. W., Washington 6, D. C. 

From these creative activities, the budding scien- 
tists acquire at least an insight into the habit of 
analytical and critical thinking. Equally important, 
they emerge from these expanding experiences with 
a prevailing attitude of faith in the school as a 
strong source of assistance. 


“The Word of the Honeybee 


By CHARLES E. PETERS 


Chemistry Teacher, Santa Barbara, California, High School 





Although only two years old, the Santa 
Barbara (California) Intra-School Science Fair 
has already become a community project. It 
is financed by the Santa Barbara Foundation 
and the contributing sponsors include the Rotary 
Club, Santa Barbara Recreation Commission, 
Santa Barbara County Board of Supervisors, 
Santa Barbara City Schools, Santa Barbara 
Catholic High School, Laguna Blanca, and 
various PTA organizations in the city. 

This is the story of one of the projects entered 
in the Santa Barbara fair last March and of the 
research and work that went into it. 











OHN WATERS (a senior at Santa Barbara High 
School last winter) started keeping bees in the 
ninth grade. He purchased a wire package of bees 
which contained one queen and two pounds of 
worker bees. The bees in this package were a pure 
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strain—Italian, one of the most popular races ot 
bees in America. They flourished during the first 
season, although much of the weather was foggy. 
In the spring his hive astounded him by storing 
more than 250 pounds of honey. 

The bees “swarmed” on the first day of spring. 
This is truly an amazing sight—thousands of air- 
borne insects stirring the air in frenzied flight. 
During a swarm, John was surprised to find that 
he could stand in the center without being stung. 
The swarm flew to a branch of bamboo some 40 feet 
in the air and remained there throughout most of 
the day, while John frantically tried everything from 
ropes to water to bring them down. When the sun 
was low, the whole swarm departed with a loud 
high-pitched hum. These bees were free to reside 
wherever they desired, and they chose a chimney of 
an old house down the street. 

John has had no trouble in losing swarms since 
then. He presently has ten hives; six at his house 
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This photograph of John Waters’ project gives graphic evidence of the work and research that went into it. 


and four in an outapiary, which he tends carefully. 

It seemed quite natural that John Waters selected 
“The World of the Honeybee” as the title of his 
science fair project. He decided to have five sub- 
topics to his exhibit: (1) In the Field, (2) In the 
Hive, (3) Enemies and Diseases, (4) Anatomy, 
and (5) Products. Each of these sub-topics is dis- 
cussed briefly as follows: 


(1) In the Field (left panel). In the field the 
workerbees gather nectar, pollen, water, and prop- 
olis.' The nectar, which is converted into honey 
by a process about which we know little, is the most 
widely gathered substance. The pollen, the male 
sex cell of plants, is gathered abundantly when the 
bees are raising broods. The water is obtained when 
little nectar is coming in and is used by the brood. 

The purpose of this first section was to show, by 

1 Propolis is a resinous gum collected from many species of plants 


and used by the bees to seal cracks in the hive, as well as a 
strengthener of the honey and brood combs. 
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drawings, how the substances are gathered by the 
bees. He drew the bees in situations in which they 
would be gathering the appropriate product. 

(2) In the Hive (center panel). After the four 
substances mentioned above are gathered in the 
field, they are brought to the hive to be used. In 
the hive they are used for myriad purposes. In 
this section, John illustrates the activities which 
continue inside the insect multitude. Some of the 
operations that take place inside the hive are the 
storage of honey, the brood rearing, colony main- 
tenance, and the guarding of the hive. 

The nectar, having been gathered, is stored in 
the wax cells. During the night, the colony stations 
“ventilators.” * The circulating air causes the 
water to evaporate from the nectar, a dilute sugar 
solution. After a few hours the honey is sealed 


2 Ventilators are bees stationed throughout the hive, beating their 
wings and causing the air to circulate. 
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over. Some experts believe the ripening process 
continues after this. 

The pollen is used primarily for the brood. The 
pollen, being extremely rich in protein, is fed to the 
rapidly growing brood. All insect broods go 
through complete metamorphosis in 21 days. Since 
the intense activity of the workers works them to 
death within a few weeks, the brood rearing is a 
vital task during the honey-flow. 

The hive must be maintained in constant repair. 
Often the combs are damaged; bees die off at a slow, 
but constant rate, resulting in the necessity of re- 
building and cleaning. 

Often, during the periods of dearth, foreign bees 
will try to rob honey from a hive. Because each 
colony has a different odor these robbers are de- 
tected, and either chased away or stung to death. 
The guarding of the hive is a very necessary part 
of the life of the bee inside the hive. 

(3) Enemies and Diseases (upper right panel). 
This section contains a series of drawings which 
show various bee diseases and bee enemies. As far 
as the bee is concerned, this phase is unpleasant. 
To John, however, it was fascinating. He was 
forced to destroy a large percentage of his hives, 
including a cherished, original hive because of 
American foul brood, the most serious of the brood 
diseases. Of the two types of diseases—the adult 
diseases, preying on the adult bees, and the brood 
diseases, which infect the young brood—the latter 
is considered to be more serious. 

The honeybee has many enemies, although one 
might think differently after having been stung. 
Among their enemies are spiders, skunks, bears, and 
their most hated enemy, the wax moth. 


(4) Anatomy (lower right panel). John touched 
rather lightly on this subject. For this section, he 
drew a large bee with the organs in different colors, 
labelling each important organ and telling its pur- 
pose. 

(5) Products (foreground of panel). The section, 
in the foreground of the projects, consists of two 
important products of the honeybee: honey and 
beeswax. It does not include the most important 
product, which is, of course, the pollination of 
plants. A typed card in front of each product 
describes it more thoroughly. 


(6) Observation Hive (a later improvement). 
Local science fairs are usually held in March, 
regional science fairs in April, and the National 
Science Fair in May. This provides the exhibitor 
three or four valuable weeks in which the project 
can be improved. 
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John Waters used this time to develop an original 
observation hive which replaced ‘“‘products” in his 
exhibits. The hive seemed to be a unique inven- 
tion. He constructed the usual observation hive, 
except that the observation glass was at a 30-degree 
angle with the horizontal. This enabled onlookers 
to see the hive from a standing position, making it 
easier for observation—its sole purpose. Because 
the glass was at a 30-degree angle with the horizon- 
tal, the bees, accustomed to building their combs 
downward, had to be taken into account. He tilted 
the hive so that the glass was perpendicular to the 
horizontal. He waited until the bees built a comb, 
then placed the hive in the original position. 

In this project, as in thousands of boys’ and girls’ 
projects being constructed for science fairs through- 
out the nation, the exhibitor is gaining the ex- 
perience of planning and executing a science project 
akin to the work of professional scientists. 


WHAT TO DO ABOUT ASIATIC FLU... 


Gearing its activities to the possibility of an 
‘Asiatic flu” sweep of the United States this fall 
or winter, the U. S. Public Health Service has been 
operating on the “ounce of prevention” theory. By 
mid-August, vaccine manufacturers had ready for 
delivery more than 500,000 doses of a specially 
developed Asiatic flu vaccine to help protect service- 
men and civilians against the feared spread of the 
disease. 

Originating in the Far East late last spring, this 
particular type of influenza has caused misery but 
comparatively few fatalities. The virus was isolated 
by the U. S. Army and by May 22, the Public 
Health Service had sent prototypes of the Asian 
strain to licensed influenza manufacturers. Sur- 
geon General Leroy E. Burney is frank about the 
potentialities of an epidemic in the United States 
later this year. He says, “There will not be time 
enough, of course, to produce and administer suffi- 
cient vaccine to immunize the majority of the popu- 
lation before the influenza season. But the vaccine 
is the only known preventive and we want to make 
the best use of it we can.” 

The specially developed vaccine is a monovalent 
or one-strain type. More will be released for pub- 
lic use as soon as it becomes available. The advice 
of the Public Health Service is for civilians to con- 
sult their own physicians and, if vaccine is avail- 
able, get an inoculation. Nothing to panic about, 
the Public Health Service says, but if the proverbial 
ounce of prevention can prevent a pound of cure, 
why risk being ill? 
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The Commission on Education in the Basic Sciences 


A report by Commission Chairman John S. Richard- 
son, NSTA Retiring President, Professor of Education, 
The Ohio State University, Columbus. Details about 
the commission and its membership were given in the 
April issue of The Science Teacher in the column 
“NSTA Activities,” page 141. The group met in 
Washington in May and in June. 


HE need for an action arm of the National 

Science Teachers Association to concern itself 
with some of the fundamental problems of science 
teaching has been clearly demonstrated as a result 
of the two meetings which the Commission on Edu- 
cation in the Basic Sciences has already held. While 
the commission is not conceived as an action body 
in itself, it has as its major function the stimulation 
and support of developments that will contribute 
substantially to the improvement of science teach- 
ing. Clearly any such proposals for study and 
action will fall within the approved policy of the 
Association. 

Initial discussions presented and led by Professor 
S. Ralph Powers, Emeritus of Teachers College, 
Columbia University, and Dr. William G. Pollard, 
Director of the Oak Ridge Institute of Nuclear 
Studies, developed clearly the social responsibility 
of the schools as well as the need for a more func- 
tional approach to science teaching than has gen- 
erally been found in the past. The critical need for 
a reappraisal of the role of the science teacher was 
analyzed, with particular reference to the teacher 
education programs in those institutions that pre- 
pare science teachers. 

The need for a thoughtful appraisal of the 
present scene by the commission is evident to all 
who study the kaleidoscopic appearance of science 
teaching and the preparation of science teachers 
today. The variegated nature of science teaching 
and teacher preparation (both pre-service and in- 
service) attests the makeshift attention being given 
by some schools to their science programs and the 
significant possibility of ineffective and inefficient 
efforts by well-intended but uninformed persons and 
agencies toward the improvement of the qualifica- 
tions of teachers. Recognizing that some efforts to 
help teachers hold much promise, the commission 
senses the need to assay the present situation in 
the teaching of science in this country. This need 
should be met insofar as it is possible to meet it. 

The commission has set for itself five initial goals, 
each to be accomplished in its own way. These five 
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developments are not conceived as being of coordi- 
nate value, nor of any essential sequential relation- 
ship. It is evident that each has its own potential; 
each will be developed as rapidly as is feasible. 
They are: 


1. The development of a policy statement for the 
guidance of the commission. It is anticipated 
that this document will serve as a guide for the 
internal functioning of the commission. It is not 
intended for public distribution, but will be avail- 
able for study by anyone who wishes to use it. 

2. The development of a survey plan by which a 
“map” of the present known terrain of science 
education can be studied. Such a document should 
be of great value to all who have an active concern 
for the teaching of science in our schools. 

. The development of a plan to study experimental 
teaching in our schools, with conditions so devised 
that experimental factors can be identified. 

4. The development of a plan to identify and study 
new directions in science teaching. As with all 
aspects of educational activity, science teaching 
responds to many factors, including the develop- 
ment of new knowledge, new insight into the 
educative process, and new demands by society. 
Such changes should be identified. 

. The development of a guide which will give direc- 
tion and help to those who wish to study the 
science programs in their schools. Techniques of 
survey and research of science programs are not 
commonly possessed by those who are concerned 
and eager to try to improve these programs. 
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are beginning to realize they are teaching conserva- 
tion when they teach children to appreciate and 
take care of personal property, school equipment 
and playground, home yards, and the community 
park. Conservation must become personal. 

It is not simple to develop a conservation cur- 
riculum for our times. It is not simple because 
children in metropolitan schools have daily contact 
with processed products of basic natural resources. 
It is not simple because they have only abstract 
concepts of natural resources, their supply and 
demand. Should we not help children understand 
why it is as important to protect city trees and plan 
for green space in housing developments, as to pre- 
serve national forests? Children need to under- 
stand how tomorrow’s living standard depends on 
the wisdom with which we use our resources today, 
whether soil, or steel, or men and women. 
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@ The MODERN Electrostatic Generator 


THE CAMBOSCO GENATRON serves not only for classical experiments 
in statie electricity, but also for new and dramatic demonstrations that are not 
performable by any other means. It exemplifies a modern method of building 
up the tremendous high voltages required for atomic fission, for nuclear re- 
search, and for radiation therapy. 


Entirely self-exciting, the GENATRON cracks into action at the snap of the 
switch—whose only function is that of starting the motor drive. No auxiliary 
charging method is employed. Hence, despite an output measured in hun- 
dreds of thousands of volts, no hazard is involved, for the operator or for the 
observers. 


An Output of 250,000 Volts—or More! 


THE CAMBOSCO GENATRON is designed to deliver, in normal operation, 
a discharge of the order of 250,000 volts. That figure, a conservative rating, 
is based on many trials conducted under average conditions. With ideal con- 
ditions, a potential difference of 400,000 volts has been achieved. 


Medern Design — Sturdy econ- 


struction and 
ever-dependable performance distin- 
guish the GENATRON from all elee- 








Unique Features of the 
GENATRON, WITH MOTOR DRIVE 


trostatic devices hitherto available for 
demonstration work in Physics. This 
powerful, high-potential source, reflect- 
ing the benefits of extensive experience 
in electrostatic engineering, has abso- 
lutely nothing but purpose in common 
with the old fashioned static machine! 


NO FRAGILE PARTS— Durability was a 
prime consideration in the design of 
the GENATRON which, with the ex- 
ception of insulating members, is con- 
structed entirely of metal. 


The only part subject to deteriora- 
tion is the charge-carrying belt. which 
is readily replaceable. 


NO TRANSFER BODIES—In al! conven- 
tional influence machines, whether of 
Holtz or Wimshurst type. electrical 
charges are collected and conveyed 
(from rotating plates to electrodes) by 
a system of “transfer bodies.” Such 
bodies have always taken the form of 
metal brushes, rods, button disks or 
segments—each of which, inevitably. 
permits leakage of the very charge it 
is intended to carry, and_ thereby 
sharply limits the maximum output 
voltage. 


It is a distinguishing difference of the 
GENATRON that electrical charges, 
conveyed by a non-metallic material, 
are established directly upon the dis- 
charge terminal. The attainable volt- 
age accordingly depends only upon the 
geometry of that terminal and the di- 
electric strength of the medium by 
which it is surrounded. 





CamboscO Genatron 


DISCHARGE i 
TERMINAL Charges accumulate on, and dis- 

charge takes place from, the 
outer surface of a polished metal ‘‘sphere’’—or, 
more accurately, an oblate spheroid. 

The upper hemisphere is flattened at the pole 
to afford a horizontal support for such static 
accessories as must be insulated from ground. 
A built-in jack, at the center of that horizontal 
area, accepts a standard banana plug. Connec- 
tions may thus be made to accessories located 
at a distance from the GENATRON. 


CHARGE- To the terminal, charges are con- 
CARRYING veyed by an endless band of 
B ELT. ure. live latex—a CamboscO 

development which has none of 
the shortcomings inherent in a belt with an 
overlap joint. 
aw High voltage demonstrations 

often require a ‘‘spark gap’’ 
whose width can be varied without immobiliz- 
ing either of the operator's hands. 

That problem is ingeniously solved in the 
GENATRON, by mounting the discharge ball 
on a flexible shaft, which maintains any shape 
into which it is bent. Thus the discharge ball 
may be positioned at any desired distance (over 
a cae range) from the discharge ter- 
minal. 


BASE...AND Stability is assured by the 
DRIVING Massive, cast metal base— 
MECHANISM Where deep sockets are pro- 


vided for the flexible shaft 
which carries the discharge ball, and for the 
lucite cylinder which supports, and insulates, 
the discharge terminal. 

The flat, top surface of the base, (electrically 
speaking), represents the ground plane. Actual 
connection to ground is made through a con- 
veniently located Jack-in-Head Binding Post. 
The base of the Genatron encloses, and elec- 
trically shields, the entire driving mechanism. 


hat nn Lb aes The overall height of the 

GENATRON is 31 in. Diam- 
eters of Discharge Ball and Terminal are, 
respectively, 3 in. and 10 in. The base 
measures 5% x 7 x 14 in. 











CAMBOSCO SCIENTIFIC COMPANY 


37 ANTWERP ST. @ 


BRIGHTON STATION @ 


BOSTON, MASS. 


Operates on 110-volt A.C. or 110-volt D.C. 

Includes: Discharge Terminal, Lucite In- 
sulating Cylinder, Latex Charge-Carrying Belt, 
Discharge Ball with Flexible Shaft, Accessory 
and Ground Jacks, Cast Metal Base with 
built-in Motor Drive, Connecting Cord, Plug, 
Switch, and Operating Instructions. 


ce eee $98.75 
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GENATRON, WITH SPEED CONTROL 

Includes (in addition to equipment itemized 
under No. 61-705) built-in Rheostat, for demon- 
strations requiring less than maximum output. 


No. 61-708 .. $109.00 





No. 61-710 Endless Belt. Of pure latex. For 
replacement in No. 61-705 or No. 61-708. $3.00 
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Physics 


Constructing a Simple Meter 


By CALVIN F. GRASS, Vermont State Teachers 
College, Castleton 


The problem of teaching the principles of meters, 
motors, and generators is one often met in general 
science and physics classes. I have had consider- 
able success with the technique outlined below. 
The materials are those usually found in even the 
most poorly equipped laboratory or science room. 
The construction involved is simple even to the 
point of being crude. However, the technique 
avoids the mysterious apparatus generally available 
from commercial suppliers. 

The materials needed are: a shoe box or sheet 
of cardboard, some stiff, bare wire (about 16-gauge 
but this is not critical), some fine insulated wire 
(about 28-gauge but again not critical), a pair of 
scissors, wire cutters, cellophane tape, two com- 
mon pins, a U-shaped magnet, and one or two dry 
cells (if more than one dry cell is used, connect 
them in series). Regular flashlight cells work fine 
here. Also, you will need two lengths of covered 
bell or hook-up wire size 18 or 20, each about 
two feet long. 
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COIL FORM 


After having discussed on previous days the 
magnetic field existing around a wire carrying an 
electric current, announce that the topic is “The 
Electric Meter.’”’ With your materials in a box 
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or drawer, draw suggestions from the class as to 
how you could go about making a meter. What 
parts are necessary? The answers you will be 
looking for are: a magnet, coil, stand, and a source 
of electricity to measure. (It is a good idea to 
have several commercial meters on display if such 
are available.) lor the base, obtain the suggestion 
of a piece of cardboard, then for supports suggest 
a piece of stiff, bare wire, bent in the pattern as 
shown in the diagram. [Tor the armature or coil 
form suggest a strip (%-inch wide) of cardboard 
shaped as shown and fastened with cellophane tape. 
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COMPLETED ARMATURE 


The shaft consists of two common pins, one placed 
at either end of the coil form. Next, bare a piece 
of the fine wire and wrap around one pin next to 
the coil form. Now make about 30 or 40 turns 
with the fine wire around the coil form and attach 
to the other pin (be sure the end of the wire 
attached to the pin is bare). If a pointer is desired, 
tape a small strip of cardboard or stiff paper to 














The completed meter solves the ‘mystery of the black box.’ 


one end of the coil form. Place the completed 
armature on the support. Put the magnet in place 


The SCIENCE TEACHER 


——t bah ee 


over the armature as shown in the diagram. Con- 
nect one end of the bell wire to one wire support 
and the other end to the dry cell. Attach a second 
length of bell wire to the other pole of the dry cell. 

Now the big moment has arrived. Will the 
meter work? Touch the loose bare end of the bell 
wire to the wire support as indicated. The arma- 
ture of the meter will move and the pointer will 
show a deflection. Do this several times for the 
benefit of the skeptics in the class. Reversing the 
connections to the dry cell will cause the armature 
to move in the opposite direction. 

By this crude demonstration you will have re- 
duced the mystery of the ‘black box’ to a simple 
device easily comprehended by the class. An inter- 
esting class project could follow by having the 
students construct a motor and generator using the 
same simple and crude type of apparatus. 


Biology 


Genes and Chromosomes 


By ARTHUR H. ULRICH, Massapequa, New York, 
High School 


Students frequently encounter difficulty in vis- 
ualizing chromosomes and their make-up and 
therefore do not easily grasp the changes which 
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SNAP BEADS 


EASILY DETACHED & 
REASSEMBLED 
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occur during mitosis reduction-division. Snap 
beads, which can be purchased in any department 
store, serve as an inexpensive teaching aid in this 
phase of the study of genetics. The beads are 
plastic and are available in various colors or can 


be painted easily. Since the beads are detachable, 


—RED — 
—GREEN— FRONT VIEW SIDE VIEW 
~reuom mosmmes Be Te 
—BWwE THE OTHER, FOR DUPUCATION 
—WHITE 

CORRESPONDING PAIR. CHROMOSOME DUPLICATION 
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they readily lend themselves to quick disassemble- 
ment and rearrangement. 
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Phenomena such as the duplication and coiling of 
chromosomes, corresponding pairs of chromo- 
somes, and the mechanism of crossing over are 
more easily understood when thus visually pre- 
sented. The flexibility of the beads makes it pos- 
sible to present these various phenomena quickly 
without doing many laborious and often misleading 
chalkboard diagrams. 


General and Elementary Science 





Static Electricity 


By M. IRA DUBINS, The School of Education, 
Northwestern University, Evanston, Illinois 


The equipment for this experiment is so readily 
available that it can be done by the teacher and 
each student at the same time. 

A small piece of paper, a pencil with a sharp 
point, and a plastic comb or the plastic part of a 
fountain pen are necessary. Tear a piece of paper 
one inch in length by one-half inch in width. Fold 
it along its long axis. Place the paper so that its 
center point rests on the point of the pencil and 
make a hole with the pencil so that the paper rests 
fairly freely on the pencil point. 

Hold the pencil with the paper resting on its 
point in the left hand and, with the right hand, 
bring the plastic comb or plastic part of the fountain 
pen very-close to the paper. Is the paper attracted 
to the plastic object? Now run the plastic object 
through your hair rubbing it against your hair. 
Bring it close to the paper and see whether there is 
an attraction. If your hair is dry, the plastic object 
should have acquired an electrical charge and the 
paper should be attracted. When you first tried to 
attract the paper, the plastic object was neutral 
and there should have been no attraction. The 
paper is neutral before the plastic object is brought 
close to it. 
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Kewaunee’s Safe, Movable, 
Clear-View Fume Hood 


Put it where you want it. Kewaunee’s FLEXIHOOD is easily moved 
—within a lab and from room to room. With one low-cost unit, 
you can provide all your science departments with safe, sure 
fume removal. 

Glass paneled front and rear, the FLEXIHOOD is an excellent 
lecture-demonstration unit that provides all students with an 
unobstructed view of the experiment as it is being conducted. 

The FLEXIHOOD is remarkably compact — 362” wide (43” 
with attached blower), 25” high, 20” deep. It requires no ex- 
pensive installation for blower and duct system and does not 
need fixed mechanical services. 


Write for FREE brochure giving complete details and 
specifications on the efficient, portable FLEXIHOOD. 


REPRESENTATIVES IN PRINCIPAL CITIES Mewmunee 


_ 


KEWAUNEE MANUFACTURING CO. 5122 S. Center St. Adrian, Michigan 
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» Soard of Directors pbctions 


The 1957 annual business meeting of the NSTA Board 
of Directors was held June 28-30 at the NEA Educa- 


tional Center, Washington, D. C. There was 100 per 
cent attendance of officers and regional directors. The 
agenda contained 62 items of business, including annual 
reports from about 30 committees. Sessions were held 
Friday morning and afternoon, Saturday morning, after- 
noon, and evening, and Sunday morning with adjourn- 
ment set to allow travel time for those who planned to 
attend the NEA Centennial Convention in Philadelphia. 
Board action highlights included the following. 

1. Expansion of services for elementary school 
science. Approval was given to increase the Elementary 
School Science Bulletin to eight issues a year and eight 
pages per issue, compared to the former schedule of 
six four-page issues. Subscription rates for ESSB were 
set at $1.00 per year for individual subscriptions and 
50 cents per year for school group orders of not less 
than five subscriptions ($2.50) sent to one address. A 
long-hoped-for staff addition was authorized, namely, a 
Specialist for Elementary Science. (A report on the 
new staff member is on page 218.) 

2. Recommendation of thorough revision of NSTA 
constitution and by-laws. This was based on the report 
of a two-year study by the Committee on Organization 
and Structure. The proposed new constitution and by- 
laws will soon be submitted to the membership for 
balloting. Another product of this committee’s work 
was a complete listing and classification of all policy 
actions of NSTA Boards of Directors since NSTA was 
established in 1944. The 1957 Board directed that this 
listing be turned over to the Policies Committee for 
codification and recommended revisions, to be sub- 
mitted to the Board in 1958 as a proposed “policy guide 
for the conduct of NSTA affairs.” 

3. Adoption of a budget of $304,000 for 1957-58. 
This is the largest budget in NSTA history. The fol- 
lowing brief summary shows dollar values and per cents 
of anticipated income and expenses. The latter, of 
course, also indicate areas of Association service and 
activities. 

Income 
Memberships and subscriptions $ 84,200 28% 
Advertising, Packet Service, 


and convention exhibits 48,000 16% 
Sale of publications 20,000 7% 
Grants in aid 139,000 45% 
Other miscellaneous 12.800 4% 


$304,000 
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Expenses 


Salaries $ 6 
l 
ce 


Operational overhead .F 
Periodical publications, packets 9,000 20% 
Convention and conferences 10,000 3% 
Committee activities, Board, and 

Executive Committee 7,500 2% 
FSAF, STAR 122,000 40% 
Other miscellaneous 28,250 9% 

$304,000 


4. Revision of schedule of dues and subscription 
rates. Continued rising costs of services, printing, 
postage, and other items compelled the Board to in- 
crease dues and subscription rates to the schedule given 
on page 205 of this issue of TST. A full explanation 
of the factors and considerations taken into account in 
reaching this decision will soon be sent to all NSTA 
members and subscribers. 


. Packet Evaluators 


NSTA’s Packet Service has long “won friends and 
influenced people.” Part of its success is due to an 
unsung group of workers who quietly but faithfully 
evaluate the many business-sponsored teaching aids 
which are submitted for possible packet distribution. 

This is a large committee—some 100 persons who 
review and evaluate the materials and whose recom- 
mendations are responsible for the items finally selected. 
But large as the group is, more volunteers are welcome. 

If you'd like to volunteer for the 1957-58 school 
year, please write to NSTA headquarters. State the 
field or fields of science you are interested in and which 
you teach, and describe briefly your position and the 
grade level at which you operate. If you are a super- 
visor, please state that too. 

One thing is sure if you do volunteer: you'll find 
the work interesting—being in “on the ground floor,” 
that is, on new developments in teaching aids. 


» Acgconal Conferences 


A continent apart, two meetings will be held in Octo- 
ber of significance to science teachers. The first will be 
the NSTA Northwest Regional Conference which will 
take place October 11 and 12 at the State College of 
Washington, Pullman. The theme of this meeting will 
be “Challenging Students in Science.” The keynote 
speech, scheduled for Friday morning, October 11, will 
be given by NSTA President-elect Herbert A. Smith. 
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Teaching Astronomy? 
YOU WILL NEED THESE 


Sky Publications 
FOR YOUR CLASS, LIBRARY, AND HOME 


SKY AND TELESCOPE—To maintain an active interest 
in astronomy, you should read SKY AND TELE- 
SCOPE, the world’s largest astronomical magazine. 
Popular and_ semitechnical, each well-illustrated 


monthly issue contains informative articles by pro- 
fessional astronomers, up-to-date news items, notes 


from amateur groups, a telescope makers department, 
observing information, and book reviews. The 
monthly star maps and planet charts will prove an in- 
valuable teaching aid. Subscription prices in the U. 8S. 
and possessions: $5.00, one year; $9.00, two years; 
$13.00, three years. Write for sample copy. 


LUNAR MAP—lIn two colors and over 10 inches in 
diameter, the map identifies the most important fea- 
tures on the moon, including 326 mountains, seas, and 
craters. Finding list included. Perfect for classroom 
instruction and outdoor use at the telescope! 25 cents 
each; 3 or more, 20 cents each. Write for other special 
quantity rates. 


SPLENDORS OF THE SKY—A large 36-page picture 
booklet, with short and easy-to-read captions, designed 
to take the beginner on a ‘quick trip from the nearby 
moon out to the farthest reaches of space. Many 
superb full-page pictures from the Mount Wilson and 
Palomar Observatories and Lick Observatory collec- 
tions. 75 cents each. 


MOON SETS—These 18 pictures, showing the entire 
visible face of the moon, will make a large atlas over 
three feet in diameter. Excellent class project! Each 
print is 844 by 1134 inches. Identification is by small 
key charts. $3.00 per set. 


SKY SETS | AND Iil—Two different collections, 24 
large astronomical pictures in each, printed on heavy 
paper, 8% by 1134 inches. SKY SETS I has 24 photos 
of objects in our solar system and in the Milky Way. 
SKY SETS II includes 24 photos of nebulae in our 
galaxy, portraits of other galaxies (many with the 200- 
inch Hale telescope at Palomar Mountain), and four 
drawings of the 200-inch telescope. $4.00, each set. 


MAKING YOUR OWN TELESCOPE-—by Allyn J. 
Thompson. This book gives complete ‘step-by-step 
instructions for making and mounting a 6-inch re- 
flecting telescope at low cost. For more advanced 
students, this will be a fascinating in- or out-of-school 
project. There is no complicated mathematics in- 
volv ed, and no prior knowledge of optics or astronomy 
is needed. In the easy-to-understand 211 pages, you 
will learn how to grind, polish, and figure the mirror, 
and how to make a reliable mounting which will pro- 
vide a sturdy, solid support for the mirror. $4.00. 


ATLAS OF THE HEAVENS—These 16 charts, each 16 
by 24 inches, cover both the northern cand southern 
hemispheres of the sky to magnitude 7.75, showing 
double, multiple, and variable stars; novae, clusters, 
globulars, and planetaries; bright and dark nebulae: 
the Milky Way and constellation boundaries; galaxies. 
An invaluable atlas for high school and college as- 
tronomy classes with skygazing programs. A trans- 
parent grid is included to aid in reading star co- 
ordinates. $6.75. 


All items sent postpaid. Write for comprehensive 
catalogue describing these and other Sky Publications. 


SKY PUBLISHING CORPORATION 


Dept. ST, Harvard Observatory, Cambridge 38, Mass. 








His topic will be, “Science, A Challenge to the Gifted.” 
A diversified program for the two-day session will 
include “Here’s How I Do It” presentations and labora- 
tory visits as well as other talks. The chairman of 
the Northwest Conference is Alfred B. Butler, Associate 
Professor of Physics at the State College of Washington. 
A week later the NSTA Northeast Regional Confer- 
ence will meet at the Hotel Statler in Hartford, Con- 
necticut. The dates are October 18 and 19. As re- 
ported in the May 7ST with other details of this 
meeting, the theme will be “Improving the Science Pro- 
gram, Kindergarten through College.” In his keynote 
address, Ernest Pollard, of the Department of Bio- 
physics, Yale University, will point out major achieve- 
ments of science in the recent past and outline the 
changes he believes will result from this progress. 
Among other scheduled speakers is NSTA President 
Glenn O. Blough who will talk on the elementary school 
science program in an informal conference summary 
session at luncheon on Saturday, October 19. The chair- 
man of the Northeast Conference is Frederick W. 


McKone, of Teachers College of Connecticut, New 
Britain. 
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Inaugurating the Calendar as a feature of THE SCIENCE 
TEACHER, the editors plan to list meetings or events of interest 
to science teachers which are national or regional in scope. 
Space limitations prevent listings of state and local meetings. 


October 1957: National Science Youth Month 

October 11-12, 1957: NSTA Northwest Regional Conference, 
State College of Washington, Pullman 

October 18-19, 1957: NSTA Northeast Regional Conference, 
Hartford, Connecticut 

November 6-8 1957: SAMA Laboratory Apparatus and 
Optical Sections Midyear Meeting, Chicago, Illinois 

November 10-16, 1957: American Education Week 

November 29-30, 1957: Annual Convention, Central 
ciation of Science and Mathematics Teachers, 
cago, Illinois 

December 27-30, 1957: NSTA Annual Winter Meeting with 
science teaching societies affiliated with the American 
Association for the Advancement of Science, Indian- 
apolis, Indiana 

March 26-29, 1958: NSTA Sixth National Convention, Den- 
ver, Colorado 

April 24-25, 1958: 1958 Eastern States 
Conference, New York Academy 
York City 
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e Advanced styling and design 
@ Inclined body 


@ Focusable stage...variable 
autofocus 


@ Low-positioned coarse and 
fine adjustments 

@ World-famed optics 

e@ Shock-absorbing spring 
loaded nosepiece assembly 

e@ Durable, pleasing, dove-gray 
EPOXY finish 


e LOW COST... 
5 or more, $204.75 each 








CICLO RAALC, 


@ True three-dimensional 
image 














@ Long working distance 

@ Reversible and inclined body 
@ Large field of view 

@ Broad selection of models 
@ Top quality optics 


@ Durable, pleasing, dove-gray 
EPOXY finish 


@ LOW COST... 
5 or more, $175.50 each 
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LOW-PRICE CLASSROOM AIDS for SCIENCE TEACHERS! 


viewmohen ELECTRICITY GENERATOR FINE, AMERICAN-MADE INSTRUMENT AT OVER 50% SAVING 
: NEW! TERRIFIC! STEREO 
Ideal for Classroom MICROSCOPE 


Demonstrations Up to 3” Working Distance—Erect 


See a thrilling spark display as you set off a : * : * 
miniature bolt of lightning. Absolutely safe Image—Wide 3 Dimensional Field 
Ideal for classroom or home use; for inspections, 


and harmless, perfect for classroom experimen- 


tation—ideal for science clubs. Sturdily made examinations, counting, checking, assembling, 
—stands 14” high. Scientifically known as the dissecting. 2 sets of objectives on rotating 
Wimshurst Static Machine. Turn the handle turret. Standard pair of wide field 10X Kellner 


and two 9” plastic discs rotate in opposite 
directions. Metal collector brushes pick up the 
static electricity, store it in the Leyden jar 


Eyepieces give you 23 power and 40 power 
Additional eyepieces available for greater or 


lesser magnification. Helical rack and pinion 








type condenser until discharged by the jumping focusing. Interpupillary distance adjustable 

spark. You can light electric gas glow bulbs American made! Storage chest included. 10 

right in your own hand. Countless other tricks DAY FREE TRIAL . . . complete satisfaction 

and experiments. 24 page instruction book'et or your money back 

included. Stock No. 70,070-AC....$10.95 Postpaid Order Stock No. 85,039-AC Full Price—$99.50 f.o0.b. 
(Shipping weight {tt tbs.) Send Check or M.O. Barrington, N. J. 





HAVE YOUR CLASS BUILD A 
POWERFUL ASTRONOMICAL TELESCOPE 


nd Your Own Astronomical Mirror 


BUILD A SOLAR ENERGY FURNACE 
Wonderful Geophysical Year School Project 





Build your own Solar Furnace for experimentation 
Complete Kit Including Blank, Tool and Ranasives many practical uses It's easy lasiaanatne se your 
: scrap wood. We furnish instruction sheet This sun 
nowered furnace will generate terrific heat—2000 t 
3000°. Fuses enamel to metal Sets paper aflame in 
seconds. Use our Fresnel Lens—14%” diameter..f.1. 14” 
Stock No. 70,130-AC pkg. of | .$ 6.00 Postpaid 
Stock No. 70,131-AC pkg. of 2 11.00 Postpaid 
Stock No. 70,132-AC pkg. of 4 20.00 Postpaid 





WRITE FOR FREE CATALOG-AC 


Huge selection e .. lenses, prisms, war surplus optical instruments, parts and 
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ies. p mier pes, binoculars Infrared sniperscopes and 

All over America amateurs are grinding their own mirrors and making parts, reticles, “ mirrors, Ronchi rulings, dozens of other hard-to-get optical 
expensive Telescopes cheaply. You can do the same using our Kits. These items. America’s No. { source of supply for Science Teachers, Photogra- 
contain mirror blank, tool, abrasives, diagonal mirror and eyepiece lenses. chers, Hobbyists, Telescope Makers, etc. Ask for Catalog AC 
You build instruments ranging in value from $245 to thousands of dollars. 

Stock No. Dia. Mirror Thickness Price Order by Stock No. — Send Check or M.O. — Satisfaction Guaranteed 

oo -AC 44” 4” $ 7.50 postpaid 

70, -AC 6” - $11.95 postpaid 

on rn er boot EDMUND SCIENTIFIC CO. 

7 AC 10” 1%” $30.75 postpaid 

70°007.AC 19” : $54.75 bostoeid BARRINGTON, NEW JERSEY 





For quality treatment of Science workbooks, look to 
Lippincott listings . . . 


4ippincott 
BIOLOGY ACTIVITIES—Revised textbooks 


by Vance—Barker—Miller 





CHEMISTRY ACTIVITIES 
by Carleton—Woodburn—Elder 


GENERAL SCIENCE ACTIVITIES 
by Trafton and Smith 
GENERAL SCIENCE WORKBOOK 
by Smith and Jones 


PHYSICS ACTIVITIES—Revised 
by Carleton—Williams—Buell—Schuler 


New in 1957 and 1958, on the Elementary level, 


SCIENCE WORKBOOKS, GRADES 1-6 
by Victor C. Smith 


Teachers’ Manuals accompany all workbooks 


J.B. LIPPINCOTT COMPANY 


Chicago Philadelphia Atlanta Dallas Toronto 
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Despite. the summer “lull,” the 1957 roster of spon- 
sors of the Future Scientists of America Foundation has 
continued to increase. By mid-July, 47 business-in- 
dustry organizations had made financial grants to FSAF, 
thereby giving evidence of their belief that the FSAF 
program is a constructive one in helping to develop 
future scientists. 

The following are the 1957 sponsors not previously 
listed in TST. 


Ethyl Corporation 

P & H Harnischfeger Corporation 

The Pittsburgh Plate Glass Foundation 
Standard Oil Company (Indiana ) 
Vanadium-Alloys Steel Company 


» Cooter-Sryan Report 


The press as well as industry and education has given 
an enthusiastic reception to the new FSAF booklet, 
“Summer Employment of High School Science Teach- 
ers.” Published in June, it is in great demand both 
because of the unique quality of the study it reports 
and its cogent presentation of the facts. 

Attractively-designed, the 30-page booklet presents a 
summary of practices followed by 92 companies in their 
teacher summer employment programs. The report was 
prepared by Edwin Cooper, of Madison High School, 
Madison, New Jersey, with Dr. Ned Bryan, of the 
School of Education, Rutgers University, New Bruns- 
wick, New Jersey, acting as project advisor. The report 
is illustrated and presents color charts of highlight facts 
determined by the study. 

Single copies of the report are free on request. They 
are obtainable from the National Science Teachers 
Association, 1201 Sixteenth Street, N.W., Washington 
. =< 


» Administrative Committee 


In one of his first official actions in his new post, 
NSTA President Glenn O. Blough has re-appointed Dr. 
Philip G. Johnson to the FSAF Administrative Com- 
mittee. Dr. Johnson, of Cornell University, Ithaca, 
New York, will serve another three-year term, for the 
period ending June 30, 1960. 

President Blough’s action leaves only one vacancy 
on the ten-man committee. The retiring member of 
the group is Dr. Henry H. Armsby, of the U.S. Office 
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of Education, Washington, D.C., who has earned deep 
appreciation for his tireless work during five years of 
service on the committee. 


Four members of the committee are carryovers. 
They are Dr. Thomas Osgood, Michigan State Univer- 
sity, East Lansing, and Miss Katherine Hertzka, Hoke 
Smith High School, Atlanta, Georgia, whose terms have 
one more year to run, until mid-1958. The other two 
are Dr. Stanley Williamson, Oregon State College, 
Corvallis, and Dr. Samuel L. Meyer, dean of Central 
College, Fayette, Missouri, whose terms have two more 
years to run, until June 30, 1959. Dr. Williamson is 
the group’s 1957-58 chairman. 

The remaining four members are automatically mem- 
bers of the committee. They are Dr. Blough, as NSTA 
president; Dr. Herbert A. Smith, Professor of Educa- 
tion, University of Kansas, Lawrence, as NSTA presi- 
dent-elect; Dr. Robert T. Lagemann, Chairman, De- 
partment of Physics and Astronomy, Vanderbilt Univer- 
sity, Nashville, Tennessee, as NSTA treasurer; and 
Robert H. Carleton, as NSTA executive secretary. 


» SAA Awards 


Plans for the 7th annual program of Science Achieve- 
ment Awards for Students are now completed and an- 
nouncements of the details will be mailed this month. 
As in past years, the program is being sponsored by the 
American Society for Metals and the awards will include 
special national awards for projects dealing with metals 
and metallurgy as well as regional awards for projects 
in any scientific field. The latter will be made on a 
grade basis within each region. 

On the basis of experience in past years, FSAF of- 
ficials anticipate that the 1958 program will draw re- 
quests for entry forms and other materials up to 20 
per cent greater in terms of student participation than 
last year. The number of forms requested last year 
was nearly 27,000 and this figure does not include 
requests which could not be filled because of incomplete 
addresses or those which were received too late to meet 
the program deadline. 

September is not too early for teachers to start their 
students working on projects for the SAA program. 
The deadline for entries will again be mid-March, which 
may seem a long time away. But the judges in the 
1957 program reported there were quite a few instances 
in which students noted in their project reports that 
they hadn’t had time to do as much work as they would 
have liked to—and the students expressed their regret 
they hadn’t started earlier. So—help your students 
begin work now! 
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Introduce, for Science teaching 


and general purposes, a 


TEACHING 
ELECTROMAGNET 


Type ‘C’ 





yx Ample space at poles for demonstration 
%& Suitable for paramagnetic experiments 
¥%& Sturdily constructed to give long service 


Especially designed for instructional purposes this electro- 
magnet gives 8000 gauss at 1.c.m. separation with an 
input of 3 amps fitted with 112” pole pieces, continuously 
adjustable between 0-Sc.m.; best quality cast iron yoke; 
Coils—22swg-L H.C. copper wire, thick enamel insula- 
tion. Resistance of each Coil approx. 100Q. Coils may 
be connected in series or in parallel. Weight 42 lb. net, 
11” long x 6” wide x 8” high. 


The electromagnet is also suitable for geological assay, 
Ferrite magnetisation and centimetre magnetrons, and for 
the determination of magnetic susceptibility. 


PRICE: Packed ex works $165.00. 
C.1.F. New York : $176.15. 
C.1.F. Chicago ; : $178.15. 
C.I.F. Los Angeles ; $187.00. 


Full details and curves of the type ‘C’ electromagnet and 
other precision models (up to 35000 gauss) also stabilized 
power supplies, available on request from: 


NEWPORT INSTRUMENTS (S'woute) LTD 


NEWPORT PAGNELL - BUCKS - ENGLAND 
Telephone Newport Pagnell 401 /2 
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COHEN ... from page 215 


our college courses as it is in our high school courses 
—is that science is interesting, science is exciting, 
science stimulates the imagination; that there isn’t 
anything more wonderful and more exciting than to 
contemplate the infinite universe and the tiniest, 
smallest parts of matter. But I find that students 
do not learn this. The difficulty they face, they tell 
me, is that there is so much factual material to 
remember, so many laboratory techniques, and so 
many types of problems to solve, that in the end 
they don’t even know what science is. This is true 
of high school seniors and college seniors equally. 

One of the things that gives me the greatest 
pleasure when I give college courses in the history 
of science is that some students every year—not 
many of them, I regret to say, but some—come to 
me and say, ‘This has been a wonderful experience. 
I have taken courses in chemistry (or physics, or 
biology, or all of them put together). But I never 
knew what was going on. I never knew why any- 
body did this or that. Metchnikoff was a Russian 
and Wohler was a German. But who were they? 
Why did they do what they were doing? What 
moved them? What is science? Now, I begin to 
understand.” 

This is important. Why? Because science is the 
creation of human minds. It is the interaction of 
the mind with the experience of nature and with the 
special experience of the laboratory. It is this in- 
teraction which is exciting. 

How can the teacher make this exciting? I do 
not think anyone should say: Teach the history 
of science in place of science. To me, this would be 
an abomination. But I think there might be a point 
somewhere in every science course to bring in one 
historical example. 

I do not mean an announcement of the fact that 
Pascal was a Frenchman, born in such a year and 
died in such a year. Nobody cares about that. 
Biography is important only if it presents the men- 
tality of the man. 

Take Galileo, as an example. What was Galileo 
doing? He believed in the Copernican system, and 
the Copernican system said the earth must be an- 
other planet. Galileo looked out at the heavens 
through the newly-invented telescope in the year 
1609. Suddenly he saw the universe, as he said, as 
it had existed since God had created it, thousands 
and thousands and thousands of years ago, through 
all the centuries before man had the instrument for 
seeing it. Too, there were thousands of stars which 
had existed since the creation, and no living man 
had seen them until Galileo looked. Here were the 
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moons of Jupiter and no one had ever seen them. 
Here were the phases of Venus and the mountains 
on the moon. Everyone had looked at the heavens 
and no one had been able to see them. 

This is the exciting moment! Suddenly to find 
out what’s there, how it is put together. If one 
can make that moment real, can the student help 
but be stimulated ? 

The student should learn, too, that science is 
built up of questions. This is the second thing 
which I believe is important. We are so anxious 
to teach what is known that we have difficulty in 
getting to the unknown. The unknown is the 
future; the known is history. It seems to me, look- 
ing back on the history of science, that people who 
study the sciences learn answers—and then tend to 
forget that the answers represent questions. A bit 
of history, once in a while, would show that these 
were questions, that the answers we have came 
because men with inquiring minds, imagination, and 
the discipline required for science, studied funda- 
mental questions. 

I have said that to work toward creativity in the 
realm of ideas is a social obligation. It is partic- 
ularly, I think, a social obligation of science 
teachers, because it is important for our society 
that we have men of science who have imagination 
and who can produce the great new ideas of the 
future just as they were produced in the past. 

Looking back at the history of science and trying 
to find if there is any other reason why we might 
not be producing the men of science we need, I 
think there is one other factor. Let me put it this 
way: 

What science needs for its progress, on the part 
of its individuals, is creative imagination. The 
second thing it needs is discipline. The scientist 
has to be able to express the products of imagination 
in a language. Hence, it would follow, the two 
major things a scientist needs—and I think he 
needs them even more than money—are creative 
imagination and the discipline of exact thought. 

Exact thought in science consists of two things: 
It consists, in the first place, of mathematics—and 
the need for teaching mathematics is therefore clear. 
But it also consists in thinking in words. Unfor- 
tunately, our thinking in words is strongly limited 
today, because our science students—even the most 
able of them in college—have a limited vocabulary, 
have no sense of grammar, do not know what words 
mean, do not know their precise limitations, and 
cannot use them exactly. 

I would say, therefore—and this may come as a 
bit of a shock—that what we need in teaching 


September 1957 





How to make 
your SCIENCE teaching 
better! 


If you teach Science in Grade 5, 6, 7, or 8, 
you need this new Science Series of WARP’S 


REVIEW-WORKBOOKS. 


You can order as many as you want without 
cost or obligation, unless, after actual class- 
room trial, you are convinced they are 
worth much more than their low cost. Prices 
are as low as 45 cents a copy in a quantity 
of 100 or more. So you have nothing to lose. 


Titles as follows: 
Book | — SCIENCE FRIENDS ABOUT US 
Book Il — THE MARVELS OF SCIENCE 


Book Ili — EXPLORING WITH THE 
SCIENTIST 


Book IV — SCIENCE CHANGES OUR 
WORLD 


Write today, telling us how many copies of each 
you want. REVIEW-WORKBOOKS will be sent 
on ten-day free trial. Order today! 


WARP PUBLISHING COMPANY 
MINDEN * * * * NEBRASKA 


science is precision in the language of mathematics 
and instruction in language itself. 

In my opinion, it would be worth-while to bring 
back into the curriculum a little of the study of 
Latin. This would enable our students to see how 
language is put together and where words come 
from. They would be able, therefore, when they 
come to think about scientific problems, to know 
what words they are using, how language works, 
what is grammar, and what is rhetoric. 

Plainly, the history of the 19th century has given 
us a legacy of society in relation to science which we 
cannot simply throw over by one or two simple 
remedies. All we can hope to do, it seems to me— 
teachers of science in the secondary schools, 
teachers of science in college, and those like myself 
who are interested in the development of science as 
part of the main stream of ideas—is to do what we 
can along the line that will at least give the student 
some feeling for what the scientific experience is. 
If we can instill in him a little sense that science 
is the result of creative imagination and precision 
in thinking in words and in mathematics, our pur- 
suit of this social goal will have meant that our 
endeavors have been of the highest level and well 
served. 
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SCIENCE TEACHING IN SECONDARY ScHOOLS. John S. Richard- 
son. 385p. $6.50. Prentice-Hall, Inc., Englewood Cliffs, 
N. J. 1957. 


Here is a text clearly designed for prospective teachers of 
science in junior and senior high schools. It is worthy of 
consideration for use in students’ first “science teaching 
methods” course, taken either concomitantly with or 
immediately following a course such as “general methods of 
high school teaching’—either at the upper division or the 
graduate level. 

The author has given thorough attention to those areas 
of science teaching which are common to “teaching of 
science” courses. The opening pages treat the nature of 
science and its role in the education of youth and in modern 
society. A later chapter explores the scope of secondary 
school science offerings, the relations between science and 
other facets of the school program, and the ways in which 
science participates in a variety of contemporary high school 
curriculum patterns. Science teaching methods and pro- 
cedures are treated in a pair of chapters, one devoted to 
laboratory work, demonstrations, and projects; the other, 
to classroom and field experiences such as lectures, com- 
mittee work, and excursions. A large chapter is concerned 
with scientific methods of thinking, including a discussion 
of the nature of problem solving, suggested learning experi- 
ences, and ways of evaluating student growth in this area. 
Closely related to this chapter is the unique appendix con- 
sisting of an extensive classified set of suggested practical 
hypotheses in science with brief suggestions as to how 
students might develop tests for each. 

Materials and resources for science teaching are treated in 
three chapters. One of these gives a penetrating treatment 
to free and inexpensive materials in general and provides an 
exceptionally extensive list of government publications, com- 
mercially produced pamphlets, folders, and charts, equip- 
ment catalogs, and resource compilations of audio-visual 
materials. Another section points out the applications of 
display techniques, museums, and collections to science 
teaching. A third chapter gives special attention to the 
science teacher’s use of photography, projected materials, 
recordings, radio, and television. An unusual section is 
devoted to the planning of new science classrooms and lab- 
oratories and to adapting and improving existing facilities. 
Another welcome addition to the “expected coverage” is a 
closing chapter entitled “Growing Professionally.” 

Interspaced with chapters treating the “standard” areas 
above are others which deal with more general aspects of 
high school teaching. These include principles of the psy- 
chology of learning, evaluation of student growth in science, 
preparation of lesson plans and units of work, and guidance 
in the science teaching enterprise. These topics, although 
general in nature, are approached from the science teacher’s 
viewpoint and include numerous applications and examples 
selected from science classroom situations. The inclusion 
of such materials in the book emphasizes the solid relation 
between science teaching and modern educational psy- 
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chology, and would serve particularly well the needs of 
institutions where ‘special methods in science” is taught in 
conjunction with “general methods of high school teaching.” 
This is not a book which features teacher “how-to-do-it” 

skills and student learning activities in science, nor is there 
any attempt to handle science “subject matter.” The author 
recognizes the value of these and makes abundant reference 
to their treatment elsewhere. His handling of all chapters is 
most generous in its provision of practical illustrative ex- 
amples. In the main, however, he has confined his attention 
to the theory and practice of effective science teaching in 
today’s high schools. 

ROBERT STOLLBERG 

Professor of Physical Science 

San Francisco, California, State College 


TEACHING SCIENCE IN THE SECONDARY ScHOOL. R. Will 
Burnett. 382p. $5.25. Rinehart and Company, Inc., New 
York. 1957. 

As in no other book with which I am familiar, this text 
reports the theory and practice of science teaching in a 
lucid and integrated fashion. Research findings and modern 
psychology are used in analyzing science teaching. Prac- 
tices and trends are considered both in terms of expressed 
aims and practical limitations. 

The author begins by presenting the basic problems that 
must be met by the teacher if science teaching is to be 
effective. Older methods and newer practices are compared 
in terms of these problems. Research is related as it applies 
to the development of a scientific approach to living, critical 
thinking, and to the acquisition, retention, and use of knowl- 
edge. The psychological basis for the newer approaches to 
the teaching of science is clearly stated. 

Many specific suggestions for the improvement of class- 
room practices are given. These include ways to provide 
functional laboratory, demonstration, lecture, discussion, 
and evaluative experiences. 

Part IV of the text presents several procedures and prac- 
tices which illustrate the problem approach to science 
teaching. It consists mainly of separate articles written by 
experienced teachers. Each chapter illustrates certain of the 
theories stated earlier. 

Part V deals critically with the profession of science 
teaching, reports its present status, and suggests what one 
may do to keep up professionally. 

From the standpoint of helping a science teacher deter- 
mine what to do when teaching science, and how to do what 
he undertakes, this book is indispensable. I recommend it 
as a must for everyone making science teaching a profession. 

N. Etprep BINGHAM 
Professor of Education 
University of Florida, Gainesville 


Som—UsE AND IMPROVEMENT. J. H. Stallings. 403p. $5.95. 
Prentice-Hall, Inc., Englewood Cliffs, N. J. 1957. 
This text was designed for vocational agricultural courses, 
but it will serve as an excellent reference for general science 
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We went into hiding cote 


to prepare the new 1957 Edition of 


CHEMISTRY 
A BASIC SCIENCE 
HOGG, ALLEY, BICKEL 
(formerly Chemistry: A Course for High Schools) 
And it’s out in the open now—an absorbing account 


of the exciting new developments in chemistry, bound 


in a smart full-color cover. Be sure to see it! 





D. Van Nostrand Company, Inc. 


120 Alexander Street Princeton, New Jersey 








THIS IS A MASTERGUIDE... 


It is a study guide and worksheet for a topic in 
science . . . on a master, ready to run on your 


school’s duplicator. 


OVER 200 TOPICS 


now available for 


high school science 


WRITE FOR CATALOG 


the CEBCO company 
104 Fifth Avenue * New York 11, N. Y. 
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TEACHING AIDS ABOUT GAS 
AVAILABLE FREE* TO TEACHERS 


VISUAL AND SCIENTIFIC Aids—designed 
by experienced teachers for teachers, to assist 
in instructing students how theoretical science 
principles are applied on a practical business 
basis. . . . Evaluated in advance of publi- 
cation by members of the National Science 
Teachers Association. 


# 1. EXPERIMENTS WITH GAS . . . Booklet of 29 class- 
room experiments using fuel gas. Includes complete 
directions, ideas for student participation, etc. For 
General Science Classes, Junior High School. 


# 2. ADVANCED EXPERIMENTS WITH GAS .. . 22 ad- 
vanced classroom experiments performed with fuel 
gas. For Sr. High School and Jr. College levels. 


# 3. SCIENCE IN ACTION . . . Five separate teaching 
kits describing science principles that make each gas 
appliance possible, with simple experiments illustrat- 
ing the various principles employed; with wall chart 
and student work sheets. (A) GAS RANGE, (B) 
GAS CLOTHES DRYER, (C) GAS WATER 
HEATER, (D) GAS HOME HEATING, (E) GAS 
REFRIGERATOR. 7th, 8th and 9th grade levels. 


# 4. HOW YOUR GAS METER WORKS... Teaching kit 
—in simple language, with illustrations and diagrams; 
wall chart and student work sheets. For General and 
Social Science Classes, Junior High School level. 


# 5. NATURAL GAS—Science Behind Your Burner 

42-frame, 35mm slide film explaining how natural gas 
gets from well to burner. Includes teacher’s text, flow 
chart, work sheets, and gas pipeline map of the U.S. 
and Canada. Junior and Senior High School level. 


# 6. GAS SERVES YOUR COMMUNITY . . . Cutout kit, 
elementary school level (4th grade, up). Tells story 
of gas from fields to community and its uses there 
in 28 4-color cardboard pictures. Teacher’s text has 
suggestions for use as classroom projects; i.e., bulle- 
tin board, paste ups, sandbox, etc. 


# 7. SCIENTISTS AT WORK—In the Gas Industry . . . 
a 48-frame slide film with teacher’s guide. Illustrates 
the variety and scope afforded scientists, technicians, 
etc., who wish to pursue careers in the Gas Industry. 


* In most areas. 


----------- CLIP THIS COUPON ------------- 


EDUCATIONAL SERVICE BUREAU, DEPT. ST6 
AMERICAN GAS ASSOCIATION 

420 LEXINGTON AVE., N. Y. C. 17, N. Y. 

I have circled the key number and letter of the 
teaching aid I can best use. 

ie. oe ce {B) (CC) Dp) -tB) 4 5. 6... 7. 
NUNN a oe aval oxen ade aubenee cab edadodanschnveraniocies 
PN cit SoA Soh ea Bsa etal chevcccceedmnadsbvcceavesereesses 
hilt aetna 502 sc cn eect saponin ap upeshgsedbidaeadinaseenasbnes 
Ne ee a chaccentcnesc so ssnccbtoses Be Rss ecinesstorncovard 


NAME OF MY 
IEE, Al cs-tsont nse sniibtpnehivesiikobasnnsiybandadanapadibsteniedin 





and conservation as well. Its three major divisions con- 
sider the historical aspects of soil conservation, fundamental 
considerations, and modern practices. 

The author points out a fact which many may not be 
aware of at this time. For several thousand years, man has 
felt that surface runoff was the prime cause of soil erosion, 
but in recent decades it has been found that raindrop 
splatter on uncovered ground is a serious cause of erosion. 
The author develops this thought quite thoroughly. 

Many excellent illustrations are to be found which point 
out both the undesirable practice and the measures which 
retain and build soil quality. The book effectively develops 
the concept that no one good soil practice is a panacea. 
Differences in soil, slope, crop, climate, etc., may require 
different approaches. On any one farm there may be a 
dozen or more different soil conservation practices in use 
at the same time. The author shows how to develop a 
land use plan which will enable the farmer to conserve and 
build the quality of his soil. 

James E. RIcHARDs JR. 
Roosevelt Junior High School 
North Bend, Oregon 


Man’s PuysicaL Universe. Arthur Talbot Bawden. 822p. 
$6.25. The Macmillan Co., New York. 1957 (Fourth 
Edition). 


There are many different types of physical science courses 
given, including both the survey and the block and gap type. 
This text appears to be applicable in both these types. 

There is a generous treatment of the methodology of 
science followed by subject matter from the fields of 
astronomy, geology, physics, and chemistry. Each section 
is done in sufficient detail to provide enough subject matter 
for a comprehensive block of material. The text presents 
scientific principles and also a wealth of applications of 
science in everyday life. 

Study questions are given at the ends of the chapters but 
biographical references are omitted. The reviewer was 
well pleased with the book. 

Irwin H. GAWLEY 
State Teachers College 
Upper Montclair, New Jersey 


BOK BRIEF 





THe CHEMICAL History OF A CANDLE. 
158p. $2.75. 
1957. 


Michael Faraday. 
Thomas Y. Crowell Company, New York. 


The lectures delivered by the British scientist at the Royal 
Institution in London in 1860 are reprinted here and the 
book proves again that his talks to a group of young people 
are a classic in scientific exposition. As timely today as 
they were when delivered, the lectures provide an exciting 
introduction to the world of chemistry. 


NEA: Tue First Hunprep Years. Edgar B. Wesley. 419p. 
$5.00. Harper & Brothers, New York. 1957. 


Published in the National Education Association’s cen- 
tennial year, this book, subtitled “The Building of the 
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-..In your own 


Cry these UNITRON Student Microscopes 


classroom... FREE...for 10 days 


UNITRON Student Model MUS 


Despite its low cost, UNITRON Model MUS offers features lacking even in 
much more costly models offered for student use. For example, both fine 
and coarse focusing are provided—not merely a single focusing control; an 
iris diaphragm to regulate aperture for highest resolution—not merely a 
disk diaphragm; and a condenser system for optimum illumination. 


The optical performance of Model MUS at each of its magnifications is 
equivalent to that of expensive research models. All mechanical parts are 
made of the same fine materials as our microscopes for advanced work, 
machined to close tolerances and beautifully finished in black and chrome. 
A mechanical stage is available as a separate accessory. Both a fitted 
wooden cabinet and a plastic dustcover are included. 

OBJECTIVES: Achromatic 5X, 10X and 40X. 5 
EYEPIECES: Choice of two Huygens eyepieces, oti 

among 5X, 10X, 15X. quantity discounts available 








UNITRON Dissecting Model ADS 


Here is an ideal dissecting microscope for your laboratory class. UNITRON 
Model ADS has a heavy horseshoe base with large 92x75mm stage with glass 
plate. The micrometric rack and pinion focusing mechanism has a travel 
of 45mm. A swivel-arm lens holder permits observation over a wide area. 
Achromatic lenses, detachable arm rests, mirror and white background 


plate, and fitted cabinet are included. § 50 
Model ADS with lenses for 10X, 20X... only 32: 
Model ADSA with lenses for 5X, 10X, 20X............. only $36.50 


quantity discounts available 














UNITRON Student Phase Model MPEA 


The phase microscope renders visible a large class of specimens, such as 
living cells, which are practically invisible under the ordinary microscope. 
No staining or special preparation of the specimen is required, and the 
microscope itself is operated in the usual manner. Every biology teacher 
needs at least one phase microscope to demonstrate processes in living 
organisms. 

Phase microscopes are customarily available only in the $500-$1000 price 
range. UNITRON Model MPEA is the only phase microscope ever offered 
which is priced to appeal to the limited educational budgets. As Professor 
Corrington reported in Nature Magazine, “Now, for the first time, this 
equipment, the most important development in microscopy since oil-immer- 
sion objectives is within the reach of the amateur, the high school, and the 
college freshman laboratory.” We should be happy to send you a reprint 
of his interesting article on request. 

Model MPEA can also be used as an ordinary microscope by unscrewing 
the phase diaphragm. The microscope comes complete with cabinet. 


OBJECTIVES: Achromatic 4X, P10X, P40X. soc 
only 































EYEPIECES: 8X, 15X. 
: quantity discounts available 
a chee ae by These UNITRON Student Models are part of We invite you to try any or all of the Stu- 
9 , a complete line of microscopes which in- dent Models in your own classroom for ten 
Bates College Tulane Univ. cludes laboratory, phase, stereoscopic, polar- days at no cost or obligation. Let the in- 
Boston University U. of Alberta izing and metallurgical models. These re- ‘ l b 
Bowdoin College U. of Arkansas markable instruments have dispelled the ames prove its value to you before you 
Brooklyn College U. of Buffalo myth that unexcelled optical and mechanical decide to purchase. Send coupon below for 
Brown University U. of Houston performance is inconsistent with low cost. your free UNITRON Microscope Catalog. 
ss University . pe ae oe 
ornell University . of Louisville : 
Creighton University u. of Maine UW ty / Ss. ’ ofe Y 204-6 Milk St. 
uw University . of Miam 
Harvard University U. of Michigan ¢ Boston 9, Mass. 
Hillyer College U. of Miss. 
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Teaching Profession,” is a detailed and thoughtful review 
of the growth and varied programs of the American teachers’ 
organization. It is not only a history of NEA but also a 
presentation of the org2nization’s development and that of 
education itself in the light of American social and intel- 
lectual history. The author, visiting Professor of Education 
at Stanford University, has enlivened the text with vignettes 
of early classroom activity. Covering such topics as the 
growth of high school enrollments, the rapid expansion of 
higher education, and the extension of Federal aid to 
education, it points to the ever-increasing respect in which 
the teaching profession is being held. It is, of course, a book 
for teachers—but it is also a beok fer the general public, 
parent or not. 


CuHEMIsTRY: A Basic Science. John C. Hogg, Otis E. Alley, 
and Charles L. Bickel. 801p. $4.75. D. Van Nostrand 
Company, Inc., Princeton, N. J. 1957. 


A revision of the bcok titled “Chemistry: A Course for 
High Schools,” this is a fourth edition of a text which has 
been widely used since its first appearance in 1945. Keep- 
ing apace of new developments in the field of chemistry, 
this edition includes a completely rewritten and expanded 
presentation on atomic energy. Increased from two to four 
chapters, this section emphasizes the tremendous potential 
of atomic power in peaceful uses. 

FRONTIERS OF ASTRONOMY. Fred Hoyle. 352p. 50¢. New 

American Library, New York. 1957. 

A paperback reprint, this book sets forth the intriguing 
new theories on how the stars and planets were formed, 
how the sun operates internally to provide its tremendous 





flow of energy, and how the constant creation of hydrogen 
affects the expanding universe. Profusely illustrated, it also 
discusses the controversial issue of the origin of the uni- 
verse. It is one of the books that make particularly timely 
reading during the International Geophysical Year. 


RUTHERFORD: ATOM PIONEER. John Rowland.  160p. 
$4.75. Philosophical Library, New York. 1957. 
Considered one of the outstanding scientists of all time 

and possibly the greatest figure in the 20th century world 

of atomic physics, Ernest, Lord Rutherford of Nelson, 
makes a fascinating biographical subject. Born in New 

Zealand in 1871, he was to travel extensively and to earn 

his scientific distinction in Canada and Great Britain. This 

biography presents the facts of his personal life as well as 
those of his career and it is enriched with anecdotes of his 
work and his associations. 


THe PrincipLes oF Herepiry. Laurence H. Snyder and 
Paul R. David. 507p. $6.25. D. C. Heath and Company, 
Boston. 1957. 

This is the fifth edition of what is probably the leading 
introductory text in the field of genetics. Comprehensive 
and thorough, richly illustrated, it is written knowledgeably 
and in a direct style which holds the reader’s interest while 
it instructs. The new edition represents extensive rewriting 
as well as a considerable rearrangement of material. It 
includes new chapters—on giant chromosomes and _ the 
genetics of bacteria and viruses—and it omits the fourth 
edition’s final chapter on the analysis of human pedigrees 
which users of the text had criticized as not assigned to 
students. 
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ALLYN and BACON, Inc. 


will soon publish a general 
chemistry text suitable for any 
group of high school students 


CHEMISTRY... 


MAN’S SERVANT 


by Leonard J. Fliedner and Louis Teichman 


Written in answer to the need for an all-round chemistry 
textbook, Chemistry—Man’s Servant meets the require- 
ments of the New York State Regents and all other 
major chemistry syllabi. 


At the same time it gives a clear pic- 
ture of the applications of chemistry in 
modern life and introduces the general 
student to the importance of chemistry 
in such fields as antibiotics and plastics 
and in the most recent developments 
in jet fuels and nuclear energy. 


For further information, write the ALLYN and BACON 


office that serves your state. 


Boston 8 Englewood Cliffs, N.J. Chicago 7 
Dallas 2 Atlanta 3 San Francisco 5 
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BIG LAND ANIMALS OF NORTH AMERICA. 
$50 B & W, $100 Color. 


11 min., 1956. 
Encyclopaedia Britannica Films, 
1150 Wilmette Ave., Wilmette, II. 
Recommendation: Especially appropriate for upper primary 
and middle grades but of interest to all age groups. 
Content: Drawings of mountain sheep, mountain goats, 
deer, elk, moose, caribou, reindeer, buffaloes, and bears are 


placed on a map of North America. One by one, each of 
these animals is shown in its natural habitat, and its out- 
standing habits, enemies, and means of protection are 
pointed out by the commentator. 

Evaluation: A valuable film for teaching about animals in 
the upper primary and middle grades. Printed captions of 
the names of the animals would be an effective addition. 
An excellent teacher’s guide should be carefully studied 
before and after showing the film. 


° ° o 


THE OSTRICH. 7 min. $70 Color. International Film 
Bureau Inc., 57 E. Jackson Blvd., Chicago 4, II. 

Recommendation: Nature study and general science areas 
at all grade levels. 

Content: Showing ostriches in their natural habitat on the 
Karroo in South Africa, the film tells how they feed and 
move, their nesting habits, and how the young are protected 
by camouflage. Particularly interesting are the close-up 
details of legs, feet, neck, and head. 

Evaluation: Very good photography and instructional quali- 
ties. The film has a clever musical score. 


° a ° 


USING THE LABORATORY. B & W, Color. 
tional Films, Coronet Bldg., Chicago 1, Ill. 

Rec dation: Senior high school science areas. 

Content: Planned to help students develop good tech- 
niques and attitudes in laboratory work in the physical or 
natural sciences, the film provides an effective demonstra- 
tion of laboratory skills and usage. There is emphasis on 
experimentation, objectivity, accuracy, and safety pro- 
cedures and attitudes. 

Evaluation: A well organized film giving adequate coverage 
of the topic. As an attitude building film, it can be profit- 
ably used at the beginning of the semester. 


Coronet Instruc- 
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UNDERSTANDING FIRE (Exploring Science). B & W, Color. 
Coronet Instructional Films, Coronet Bldg., Chicago 1, IIl. 

Recommendation: Primary and intermediate grades in 
science areas. 

Content: This is a simply told story of a boy and his 
curiosity about fire. As Billy watches a fire in an outdoor 
fireplace, he begins to think about fire—its uses and char- 
acteristics. He realizes that the more control we have over 
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fire, the more useful it can be, and, remembering certain 
school experiments, he begins to develop a basic understand- 
ing of fire’s three requirements: oxygen, fuel, and heat. 

Evaluation: Well organized content which is interest 
stimulating and serves to increase a child’s understanding 
of fire. In one instance, the father violates a safety rule 
when he extends his arm over fire. A teacher’s guide comes 
with the film. 


° ° ° 


WHAT GOES INTO THE BLAST FURNACE. 15 min. $70 B & W. 
IRON MAKING. 13 min. $65 B & W. WHAT COMES OUT 
OF THE BLAST FURNACE. 8 min. B & W. International 
Film Bureau Inc., 57 E. Jackson Blvd., Chicago 4, IIl. 

Recommendation: Junior and senior high school levels in 
general science and chemistry areas. 

Content: The three films, which can be used singly or as 
a group, are rather closely related in coverage and content. 
Diagrams and animated drawings are employed. The first 
film shows the construction of a blast furnace, its operation, 
and the materials used. The second film treats in some 
detail the chemical processes and formulas in the operation 
of a blast furnace and deals as well with the raw and 
processed materials involved. A most interesting sequence 
illustrates by formulas and animation the chemical changes 
that occur in a furnace. The third film discusses the 
products of a blast furnace, the method of removing them, 
and the uses to which they are put. 

Evaluation: Well organized and well photographed, though 
the treatment is somewhat prosaic. The films provide 
excellent background and factual material and should pro- 
mote research in the area of steel production. 


o ° °o 


AMPHIBIANS. 11 min., 1957. B & W, Color. 
structional Films, Coronet Bldg., Chicago 1, IIl. 

Recommendation: Grades 4 through 8 in natural science 
areas. 

Content: The film presents the following sequences: a frog 
egg mass in spring, baby frogs (called tadpoles) emerging, 
the tadpole’s breathing, his food, the development of his 
legs, the change to lung breathing, the disappearance of the 
tail, and the emergence of the adult. The terms amphibian, 
spiracle, vertebrate, metamorphosis, cold-blooded, hiberna- 
tion, and camouflage are explained with illustrations. 

Evaluation: A better than average film which, however, 
needs more than the two printed captions used. The 
drawings will require further explanation by the teacher. 
An excellent teacher’s guide accompanies the film. 


Coronet In- 
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LET'S CATCH REPTILES. 10 min., 1949. B & W, Color. 
Bailey Films, Inc., 6509 De Longpre Ave., Hollywood 28, 
Calif. 

Rec dati Grades 3 through 5 in science areas. 

Content: A Saturday morning outing to a nearby stream 
by three children is the plot device through which the 
catching, care, and subsequent release of reptiles are shown. 
Animals caught or observed are the brown-shouldered lizard, 
horned lizard, tortoise, blue-bellied skink, and king snake. 
The children use oat straw nooses to catch the small 
animals without harming them. 

Evaluation: Good pacing and commentary. The plot 
effectively involves the viewer with the children depicted. 
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Four new groups were approved as NSTA af- 
filiates by the Board of Directors at its June meeting. 
They are the PINELLAS County (Florida) ScrENCE 
TEACHERS ASSOCIATION, the SouTH CAROLINA SCIENCE 


TEACHERS ASSOCIATION, the COLORADO SCIENCE 
TEACHERS ASSOCIATION, and the SPOKANE (Washing- 
ton) SCIENCE TEACHERS AssociATION. The officers of 
the Florida group are: Joseph A. Johnson, president; 
Mrs. Garnelle Jenkins, secretary; and Mrs. Margaret 
Hart, treasurer, all of St. Petersburg; and Leroy Hooks, 
vice-president, of Clearwater. 


The CoLorapo ScIENCE TEACHERS ASSOCIATION is 
a new organization. It was formally established last 
April and its constitution provides that all its members 
will also be members of NSTA. The officers are: presi- 
dent, Larry Watts, South High School, Denver; vice- 
president, Glen Geisert, Central High School, Pueblo; 
secretary, Joe Shoemaker, College High School, Greeley; 
and treasurer, Joe Pierce, Durango. 


The West VircIniA SCIENCE TEACHERS ASSOCIA- 
TION has elected Lyle Plymale president for the 1957-59 
term. He is a biology teacher at Vinson High School, 
Huntington. 


®The ILiinors AssociIATION OF CHEMISTRY 
TEACHERS has scheduled its fall meeting for October 18 
on the University of Illinois campus. Program plans 
call for papers on the covalent bond, complex ions and 
coordination compounds, and resonance. The program 
is being arranged by the Association’s president, Dr. 
Carl Weatherbee of Millikin University, Decatur, and 
- Dr. David Curtin of the University of Illinois chemistry 
staff. 


® The Connecticut ScrENCE TEACHERS AssocIA- 
TION has announced its new officers for 1957-58. They 
are: president, William H. Scheld; 1st vice-president 
(program), David Blick; 2nd vice-president (member- 
ship), Henry Kuligowski; secretary, C. Robert Rittner; 
and treasurer, John Prymak. Reporting on the past 
school year’s activities, the CSTA Newsletter pointed 
out that thanks to generous contributions from ten 
Connecticut industries, 31 CSTA members were flown 
by chartered plane to and from Cleveland last March 
to attend the NSTA 5th National Convention. 


BA change of name has been reported from Vir- 
ginia. It is now the VrRGINIA ASSOCIATION OF SCIENCE 
TEACHERS instead of the Secondary Science Section of 
the Virginia Education Association. The group’s presi- 
dent is Felix Sanders. Richard Weakley is president- 
elect and Barbara Vavrek is secretary. 
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LABORATORY MANUALS AND 
WORKBOOKS 


Adaptable with any basic text to meet 
all your laboratory needs. 


ORDER NOW! 


BIOLOGY LABORATORY NOTEBOOK 


CHEMISTRY LABORATORY MANUAL AND WORK- 
BOOK—SEMI-MICRO METHODS 


CHEMISTRY LABORATORY NOTEBOOK 
GENERAL SCIENCE LABORATORY SHEETS 
PHYSICS EXPERIMENT SHEETS 

PHYSICS LABORATORY NOTEBOOK (Revised) 
PHYSIOGRAPHY LABORATORY SHEETS (Revised) 


UooOte. wee 


If you will kindly check the manuals you would like to 
examine with a view toward adoption, approval copies 
(compli tary, if adopted) will be mailed upon your 
request, returnable without obligation. To order, please 
indicate the quantity to be shipped. 


GLOBE BOOK COMPANY 


175 FIFTH AVENUE NEW YORK 10, N. Y. 
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GOOD NEWS FOR 
CHEMISTRY TEACHERS 


Enliven the high school laboratory work of your students 
Be the first in your area to adopt the NEWEST feature of 
the Chemical Industry’s progressive 


AID-TO-EDUCATION-PROGRAM 


featuring a series of stimulating and unusual 


“OPEN-ENDED” EXPERIMENTS 
(Not Exercises) 
Designed to make laboratory experiences more fruitful, 
especially for able students... 


Here’s an opportunity to guide students in working as 
scientists on experiments tied into real-life situations ... 


Those who complete the 30 experiments scheduled in the 
series will enjoy a stirring adventure in education... 


Materials used in carrying out the experiments are com- 
monly found in the high school laboratory ... 


Prepared by carefully selected chemistry teachers after 
consultation with leading science educators. 


Pilot-tested, under expert supervision, in various types 
of the nation’s schools. 


FREE 


Each school may obtain, for each experiment: 
30 Student Guides 
1 Teacher Information Sheet 
punched for note-book filing and later use. 


For descriptive Folder and Order Form, address— 
Dr. William E. Chace, Director of Education 
Manufacturing Chemists’ Association, Inc. 

1625 Eye Street, N. W. e Washington 6, D. C. 











EXPERIMENTS NOW AVAILABLE 





Use of Bunsen Burner @ Study of Catalysis @ Heating Metallic 
Oxides @ Making a Solubility Curve @ Neutralizing Phosphoric 
Acid @ Reactions Between Oxides and Water @ Effect of Weight 
of Catalyst on Reaction Rate @ Effect of Concentration on Rate 
of Reaction @ Concentration of Hydrogen Peroxide and its De- 
composition Rate @ Rate of Reaction as Determined by Strong 
and Weak Acids. 


























High visibility... 








Lifetime accuracy... 


CENCO, 
Mercury Barometer 


Here’s a practical mercury barometer that’s easy to read... 
accurate . . . capable of fine adjustment . . . and built for years of 
dependable service. The glass tube is completely enclosed in a 
hexagonal brass tube with metric and English scales attached. 
Constructed as prescribed by the U.S. Weather Bureau to conform 
to correction charts established by them. This is an unusually fine 
instrument at a remarkably low price. 


Order today for prompt delivery 


No. 76890 Cenco Mercury Barometer for altitudes 0 to 4000 ft 
each, $53.00 


No. 76891 Cenco Mercury Barometer for altitudes from 1500 to 10,000 
each, $62.50 


No. 76892 Metal Barometer Mounting with conversion table 
each, $7.50 


CENTRAL SCIENTIFIC COMPANY 


General Offices and Factory—1718-O Irving Park Road ¢ Chicago 13, Illinois 
Branches and Wareh Mountainside, N. J. e Boston e Birmingham 

Central Scientific Co. of California—Santa Clara e Los Angeles 

Refinery Supply ny ge | eg e Houston 

Central Scientific Co. of Canada, Ltd.—Toronto « Montreal « Vancouver « Ottawa 














